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WHE / \AILMAN 


O REMEMBER THE MORNING L 
TAKE ON THE WHOL 


FOUND ANDY SHOLL TRYING TO 
& NEIGHBORHOOD. 


| 
ALL RIGHT, | THEY CALLED MY | 
POP A“MUSCLE 

HEAD" JUST ‘CAUSE | 
HE NEVER 
FINISHED 


ANDY! YOU'VE \ MAYBE THIS 
EEN FIGHTING WILL HELP... 
AGAIN!OHIF < IT'S FROM 
NLY WE COULD) INTERNATIONAL 
LEAVE THIS <CORRESPONDENCE 
IEIGHBORHOOD ) SCHOOLS 


SURE ENOUGH, WITHIN A FEW 
WEEKS I BEGAN TO DELIVER 
MORE LETTERS AND PACKAGES. 

FROM 1.C.S. 


DAYS. ANDY'S FATHER IS TAKING A 
CORRESPONDENCE COURSE, x 


WE'RE KEEPING YOU BUSY THESE | 


| 
[TT WASN'T LONG BEFORE 1 BEGAN) 
TO NOTICE CHANGES IN THE SHOLUS 
HOME. LITTLE THINGS: NEW CURTAINS! 
FLOWER BOXES. FRESH PAINT. AND’ 

THEN,ONE MORNING... 4 


LOOK, MR. MECURDY. \ WOW! THAT'S! 


HOW DO YOU LIKE { A BEAUTY! 
LOuR wew CAR? 


. FEW WEEKS LATER, MRS.SHOLL 
ET ME AS I CAME LIP THE STEPS. 


4AS ANDY TOLD YOU THE NEWS? 
WE'RE MOVING. MR. SHOLL IS 
3EING TRANSFERRED. HE'S To BE 
CTION LEADER IN THE NEW 
NILLDALE PLANT. HERE'S OUR 


WELL, VM REAL HAPPY FOR 


YOU. BUT I/M GOING To MISS. 
ANDY—AND THAT 
T.C.S. MAIL 


IT WAS YOU AND. 
1.C.S. THAT MADE 
IT ALL POSSIBLE. WE 
THANK YOU BOTH! 


I'VE SEEN IT HAPPEN OFTEN. 

1.C.S. NOT ONLY CAN CHANGE 
PEOPLE'S ADDRESSES, IT CAN CHANGI 

THEIR WHOLE WAY OF LIVING. 


©) 


IF YOUR LETTER 
CARRIER IS 
LIKE ME, HELL 
BE GLAD TO 
‘TAKE A LETTER 
THAT HAS 
P THE 1.C.S. 
COUPON 
INSIDE. IT 
Vy REALLY 
STARTS. 
THINGS! 


WIN A249 DE WALT POWER SHOP...109 OTHER PRIZES 


Now! Enter Old Briar’s “Pipe Schemes” Contest 
For October ...110 Valuable Prizes! 
$249 DE WALT POWER SHOP! Does dozen: of jobs easly. 
7 gallons STA-DRI ACRYLICOTE paint—for inside or outside use. 
$24.95 Rotory Blode NORELCO SPEEDSHAVERS. 
Lorge con OLD BRIAR ond a fine imported briar pipe. 


EASY 10 WIN! Build a TV lamp with a pipe tobacco can as shown above. Be original—the example 
above is just one way of building it using a tobacco can. Photograph your TV lamp, mail photo and 
a statement of 25 words or less on why you like Old Briar, the friendly pipe tobacco to: OLD BRIAR 
CONTEST, Box 3226, New York 17, N.Y. Your entry must be postmarked October 31 or sooner! 


Contest to Pe judged by Popular Science. 


‘tied yr mail by December 31, 1000.) 


ANOTHER FINE PRODUCT OF UNITED STATES TOBACCO COMPANY 


Top hat: Air cleaner goes 


formal on little Olds. P.72 sight 


Founded in 1872 Vol, 177 No. 4 


igators: Do they really 


Blackout: Birdies singing’ 


‘Mechanics and Handicraft uno. 0. 8. Pat. O77. 
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PS Readers 


TALK BACK 


Russians Reach 
High 

You were right 
when you said that 
Maine’s distinction 
as the home of 
the world’s tall- 
est structure [Aug.] 
wouldn’t last long. 
The championship is 
going to Moscow, 
where construction 
has begun on a fan- 
tastic building. The 
Russians say that it 
will reach 1,666 feet, 
47 feet higher than 
Maine's huge TV 
tower and 194 feet 
beyond the Empire 
State Building’s 
height. Its antenna 
mast (serving three 
TV stations and 
three FM radio sta- 
tions) will top a 
gigantic inverted ice-cream cone of re- 
inforced concrete. Inside the base there 
will be studios and offices and, at the 
1,180-foot level, a three-story restaurant 
and observation platforms for tourists. 

‘THropore M. HANNAH, 
Silver Spring, Md. 


Case of the Wrong Initial 

My sow and I were delighted to see 
the photographs of us [‘“PS Readers Talk 
Back,” July] and the Wankel engine we 
built: Since then there has been con- 
siderable interest in the engine and we 
have demonstrated it running quite fre- 
quently. 

Unfortunately, the middle initial of 
my name was incorrectly given, causing 
some confusion—there are some 
Thomases in the city telephone directory. 
W. T. THomas Sr., Daytona Beach, Fla. 


Unmarked Cars: Good or Bad? 


ConcraTuLations on “Unmarked Po- 
lice Cars: Good or Bad?” [July]. At the 
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last session of the Minnesota Legislature, 
such cars were banned, as the law directs 
that all police cars shall be marked in the 
same manner and allows only the con- 
tinued use of present unmarked cars, but 
not replacements. 

Iam very much opposed to our present 
law as I feel unmarked cars have a real 
value in traffic-law enforcement. I am 
making every effort to have the law re- 
pealed at the next session of our legis- 
lature. 


Bos B. Ensrsen, County Atty. 
Redwood Falls, Minn. 


... To my knowledge, Oregon State 
Police use no unmarked cars, but Port- 
land city police do. These cars are so 
patently unmarked that they stand out in 
traffic nearly as vividly as marked cars. 

‘Three I have in mind are '57 Fords— 
all of the cheapest model, with blackwall 
tires and a minimum of chrome trim. 
They're all one solid color, too, with a 
small aerial on top of the roof as a con- 
spicuous finger. The city’s cars, in effect, 


are marked by their very plainness. They 
can be spotted just as easily as a police 
car with all the trimmings. 

Barney R. Kune | Portland, Ore. 


- Let's set up a hypothetical case: 

A jewelry salesman carrying samples 
worth $30,000 is driving after dark and 
traveling a bit over the speed limit. Sud- 
denly an unmarked car overtakes him 
and the driver, who can be seen only 
dimly, motions him off the road. The 
salesman takes off fast and the unrecog- 
nized policeman fires a warning shot. The 
salesman, sure he has met a robber, fires 
his gun to show he is armed. The police- 
man, now sure he is chasing a criminal, 
‘CONTINUED 


From coast to coast, the performance of Autolite 
Spark Plugs means victory! At Pikes Peak, 
Colorado—Autolite-sparked Corvette—as well as 
2 Autolite-sparked Porsches—sweep all three 
sports car classes in the 1960 race to the top. 
At Ascot Speedway, Calif.—60 lap, Late Model 
Stock: 9 out of 10 first finishers—including 


+ 


Autolite Spark 


) 
i 


Corvette wins 


with suTOury 
jugs 4 
in 1960 - 
Pikes Peak 
Hill Climb 


a Dodge, Mercury, Plymouth and Ford—all 
Autolite equipped. At O'Hare Speedway, Ill. — 
Autolite-equipped Chevrolet takes first place in 
25-lap, Late Model Stock. 


The point: whatever car you drive—wherever 
you drive it-you're always right with Autolite! 


PERFORMANCE PROVED IN COMPETITION FOR ALL CARS 


COMMERCIAL SOD GROWER: Louis DeLea, East Northport, Long Island, N.Y. “With Super Mileage Lugs we 
get the traction we simply must have in the sod field, yet they're giving us real good wear out on the highway.” 
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FLOTATION 

TIRES EASE 16-TON 
LOADS OF SOD 

OUT OF SOFT FIELDS 


irestone 


proved where profit depends on performance 


It takes flotation and traction to pull giant 16-ton 
loads out of soft, slippery fields. Long Island's 
largest-commercial sod grower does it daily—with 
Firestone tires which he uses exclusively on all his 
trucks, On the highway, too, Firestones deliver top 
performance at a low, low cost per mile. In fact, 
they run 425-million grueling test miles annually to 
prove the strength of Firestone Shock-Fortified 
cord and Firestone Rubber-X, longest-wearing 
rubber ever used in Firestone truck tires. It’s true: 
where profit depends on performance, truckers 
depend on Firestone tires. Get them at your 
Firestone Dealer or Store. 
Copyright 1960, The Firestone Tire & Rubber Company 


Here's owner proof of 
Firestone truck tire 
performance! 


LUMBER PRODUCTS HAULER: 
Maury Goodloe, Chicago, Ilinois, 
running 2,00 miles 2 week over 
66 can be murder on 
teeth why we've switched to 
Firestones. They can really take 
the torture.’ 


E 
Romkema, Grand Rapid, Mich 
“Getting fresh producetto market on 
time demands a tight schedule 
can't afford any delays with tire 
trouble, That's why I'm 100 per 
cent on Firestones,” 


GRAVEL HAULER: Grove Lawson, 
Des Moines, lowa. “I've never had 
a Firestone blow-out in all the years 
I've used them on my truck. | 
would recommend Firestones to 
anyone on the basis of the perform- 
ance they've given me.” 


 Excavater® 


‘Super Al Traton’® 


fires his gun for real. You take it from 
there. Was the unmarked police car 
worth it? 

W. A. Witson, Akron. 


Putting in Plugs the Hard Way 

‘Tue gapless plugs [“The Truth About 
Spark Plugs,” June] would be worth 
buying if only one of the features claimed 
were true: freedom from adjustments. To 
check and adjust the plugs on my ’60 
Chrysler New Yorker, the following 
procedure is necessary: 

Jack up the car to two different levels 
(to reach front and rear plugs), use two 
different-length socket extensions to get 
at same, and—unless the manifold and 
exhaust pipes were given a couple of 
hours to cool off—don elbow-length as- 
bestos gloves. How ridiculous is it pos- 
sible to get? 

H. L. Hacensucu, Bloomsburg, Pa. 


. .. As You say, some plugs lose their 
efficiency as they become warmer. Why 
not solve this problem by using a bi- 
metallic outside electrode, working like 
a thermostat? 

In the drawing, B 
would be the gap 
when running cold. 
This gap would 
steadily increase as 
temperature rises, 
finally reaching a maximum distance, A, 
which would be the most efficient at high 
speeds. As speed and temperature de- 
crease, the gap would decrease propor- 
tionately. The ratio of expansion and 
contraction would have to be found by 
trial and error. 

Micuaet Kovatik, Steubenville, Ohio. 


Prisoners on Ice 
ParKING prisoners of war under an ice- 
cap, as one June letter suggested, may 
sound far fetched, but the storage of sur- 
plus food there is certainly feasible. 
Leonagp Stet, Chicago. 


Our Puzzlers Report 

Dwn’r you goof on the puzzle about 
a monkey climbing a rope suspended over 
a pulley [June]? You say both the mon- 
key and the weight on the opposite end 
of the rope would rise. Haven't you for- 
gotten the weight of the rope? As the 
monkey climbs, he pulls more of the rope 
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to his side. If he moves slowly enough, 
the weight could be going up and the 
monkey going down (in relation to the 
pulley) even though he was still climbing 
the rope. 

Rosert Baten, Lake Charles, La. 


. . . I’ say your answer to the climb- 
ing monkey puzzle is incorrect. 

Once, while working on a high scaf- 
fold and not wishing to climb down for 
lunch, I had the tender hook my lunch 
box to a pulley rope and send it up. All 
went fine until the weight of the rope 
overbalanced the weight of the box. Up 
it came like a shot, finally striking the 
pulley and almost going into orbit. There 
I stood, amid a cloud of sandwiches and 
grapes. 

R. T. Hussar, Spokane. 


In Puzzledom, all simple frictionless 
pulley systems are weightless, a point 
that perhaps should have been mentioned. 


. .. Have you run across 4Kis enigma, 
once popular among _Lat students? 
Fratres et sorores nunquam habeo; sed 
pater illi viris est. filius mei patris. Qui 
dicit? (Brothers and sisters I have none; 
but that man’s father is my father’s son. 
Who is speaking?) 

Of course the “son” mentioned is the 
speaker and “that man” is his son or the 
grandson of “my father.’ 

J. C. Hiernotzer, Umatilla, Fla. 


. .. In June, the Puzzle-of-the-Month 
required that we find the shortest route 
for a spider on the wall to get to a fly 
across the room. You said speed was im- 
portant, so I say you should have had 
two answers in July: 1) 40 feet—the one 
you gave as shortest: 2) the fastest—the 


spider drops 11 feet to the floor and 
then runs the last 31 feet. 
Davw J. Scuaus, Alma, Wis. 


So Good It Can’t Die 

Tue bike spring that stores power 
[“"New Ideas from the Inventors,” June] 
is an idea old enough to be collecting 
Social Security. 

In our files here I find an 1895 Scien- 
tific American article stating: “Device is 


CONTINUED 


art is set on a larger in- 
e and all the 
better home—fine car—larger 
bank account—more of the good 
things of life 

If that’s your ambition and 
are really serious about then ii 
owe it to yourself to get the REAL 
FACTS about LaSalle Account- 
ing, and the many good-pay op- 
portunities that can be YOURS 
through LaSalle’s famous Problem 
Method plan, 

It matters not whether you've 
had a single day of experience in 
this field—or whether you have 
already started but want to climb 
higher. LaSalle’s expert training is 
designedtotake youfromwhere you 
are...to where you want to be 
in higher positions and a lifeti 
careerofsecurityandgoodincome. 


WHY YOU CAN'T FAIL TO GAIN 


You see on this page a panel of 
experts who know Accounting 
from A to Z...all the way from 
Basic Accounting on up through 
Accounting Systems, Cost Ac- 
counting, Auditing, Federal In- 
comeTax,andtrainingforthe CPA 
certificate. These are only part 

of our instruction staff. But 
what is most important to you 
+. These CPAs and Expert 
‘Accountants know 

how to impart 
their knowledge 
to others... how 
to help you prepare \ 
quickly yet thoroly \* 
for success in this lu- 
crative field, 


The proof? What 
stronger proofcould there 


be than that more than 4,500 
Certified Public Accountants 
(one out of every 13 of the U.S. 
total) has trained with LaSall 
Or the hundreds of thousands of 
men and women whom LaSalle has 
helped qualify rapidly for more 
money, a brighter future, ina high- 
pay-lifetime career? These thou 
sands came to us with different 
backgrounds of experience and 
varying degrees of ambition. Many 
have reported raises and promo- 
tions after only a few weeks of 
training. Thousands of them have 
written to say they are now earning 
50% more—even double the 
former incomes—often in less than 
year. These letters are published 
in book form for your inspection. 
They were written by real people, 
with real income problems and 
ambitions—people who might be 
your next-door neighbor. 

Yes. if you are really sincere in 
wanting to better your position— 
start your income climbing —enjoy 
a lifetime career of high standing 
and high reward—this friendly 
staff of experts can help you. 


LoSalle’s famous staff of Accounting 
ies are helping thousands 
for fost promotions and big- 


Jame for you! 


pre 
ger pay. They cand 


SAMPLE LESSON SENT FREE 
MAIL COUPON BELOW 


You don't have to wonder what 
LaSalle's Accounting plan is lke. 
You will be sent a free sample 
lesson, which does not obligate 
you in any way. Study it—keep it 
—see for yourself how simple, 
clear, and easy it is to master. TI 
is an actual lesson right out of 
the regular training—to show you 
exactly how LaSalle’s Problem 
Method has trained more than 
1,400,000 men and women from 
ail walks of life, 

“Op- 


Also...the latest book 
portunities in Accounting,” gives 
all the latest facts about the new 
and growing opportunities in sev- 
eral different fields of profitable 
employment. 

This can be an important day in 
your life. A coupon like the one 
below has started hundreds of 
thousands of men and women 
toward a bigger job, a larger in« 
come. It can do the same for you, 


Accredited Member, National Home Study Council 


417 S. Dearborn Street 


LA SALLE extension UNIVERSITY 
A Correspondence latitution 
Dept. 1083H 


so arranged that, when riding downhill, 
or even on the level, the rider can at will 
throw a spring into gear and by degrees 
wind it up to its limit. Then, when a 
hill is to be climbed, he can turn on the 
power and let the spring give back some 
of the energy stored in it.” 

The fellow who invented it lived in a 
house less than a mile from his lab but 
80 feet higher on the mountain. He 
wound up the spring on the way down to 
save a heavy pull on the way home. His 
name was Thomas A. Edison. 

Wo. R. Turi, Director 
Museum of Speed, Daytona Beach. 


Bikes Are for Everybody 
I REALLY enjoyed “Who Says Bikes 
Are for Kids?” [June]. This snapshot, 


taken two years ago, shows how bikes are 
parked in the streets in Sweden. At de- 
pots, when people take a train to the city 
for a shopping trip or a week’s vacation, 
they hang their bikes on a large hook 
under the roof of a shed (provided by 
the railroad). The bikes will be there on 
their return. Bike locks in Sweden are 
most unusual. 

Mrs. A. H. Sranenc, Lucerne, Calif. 


. .. THE ode to the bicycle by Evan 
Wylie took my thoughts back more than 
65 years to when I was a boy living on 
Washington Heights in New York. We 
all had bikes and made many trips to 
Coney Island via the bicycle freeway in 
Brooklyn to the beach. In those days 
there was a hotel there shaped like an 
elephant. And cable cars clanked over 
the Brooklyn Bridge as we pedaled along. 

TT. U. ANGELL, Santa Rosa, Calif. 
Here's the Pitch 

In “Which Roofing Should You Buy?” 
[June] you refer to the pitch of a roof 
as the same as the rise in relation to the 
horizontal run. I have always understood 
that the pitch is the ratio between the 
rise and the span (width of the build. 
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ing). Therefore a roof with a rise of 4 
feet in a 12-foot run (half the span) 
would have a 1/6 (4/24) pitch. The rise 
would be 4/12 or 1/3. 

J. E. Crowe, Calgary, Alta. 


Not so. The pitch is the slope of the 
sides expressed by the ratio of the height 
to the span. The “rise and run” is the 
ratio of the height to the half span. 


Crowning Touch 

Tuat long-reach fruit picker [“Short 
Cuts and Tips,” July] doesn’t look as 
good to me as one I have. It plucks the 
fruit and drops it in the sack every time 
—cherries as well as apples. 
o: just a crown 

it from sheet metal 
and screwed toa 
long bamboo pole. 
Six inches high and 
six inches in diame- 
ter, it is punched 
with holes at the 
bottom so the cloth bag can be stitched 
to it. The trough | ofeach loop at the top 
of the crown is ened slightly. 

Mrs. JAck."° 'R, Mansfield, Ohio. 


Another Gus Wilson? 

A FRIEND of mine, who runs his own 
Gus-Wilson-type garage, told me an in- 
teresting story on how he’s been setting 
the camber on certain makes and models 
of cars, with good results. 

He just sprinkles sand on the floor and 
rolls the car back and forth through it. 
Then he studies the grains of sand ad- 
hering across the tire, and adjusts until 
the sand sticking to the tire is evenly 
spread all the way across the tread. 

“T've got a gauge made for setting 
camber,” says he, “but I don’t use it ex- 
cept to impress customers. Even then, 
actually I still go by the grains of sand 
sticking to the tire.” 

R. A. Brown, Shelbyville, Tenn. 


Aerobatics: 

Recentty, about dusk and just after 
a heavy rain, I noticed four or five bats 
flying around outdoors. Having read your 
article on pats last May, I remembered 
your question: “Can they tell size, shape 
an color?” 

To experiment a little, I tossed up a 
small stone (the size of a pea) at a fast 
clip. All the bats veered up violently 


CONTINUED 


Learn Radio-Television 
Electronics 


by Practicing at Home in Your 


WITHOUT EXTRA CHARGE 
YOU GET special NRI kits de- 
veloped to give you actual practice 
with Radio-TV receiver or broad- 
casting circuits and equipment. 
All equipment is yours 
to keep. 


g Field Offers You 


Success, Bright Future 


Hey Added Income Soon - $10, $15 
@ Week in Spare Time 


4 
RADIO-TV BROADCASTING (ne, shove) offers 


nmportant positions ay Operators and Technic 
RXDION SERUICING 


"Fechpiciana (se bel 
feeded in every commun 


‘Training 
combination for success. So plan now to get 
into Radio-TV. The technical man is looked 


Up to. He does important work, gets food 
P) without expense of going. sway fo school 
y ihe ae tt ana tod 
I V. ‘TV school. Ite methods have proved success: 
i : fil for mors than 40 years 
ty Toke Nowe 
p Live ce 


pay for it, Radio-Television offers that kind 
at home in’ your spare time. NRI is the 
rt J. TRAINED THESE MEN FOR SUCCESS 
NR NI IESE ME! UC SEND FOR 
Nt'R LINDEMOTH, 


of work. NRI can supply training quickly, 
OLDEST and LARGEST home study Radio- 
was repairing Raion 
t Fort Wayne, Ind. 


"Doing spare time re- 


yon, servicing. full 
CLYDE HIG- 
Vaitham, Mass. 


| Dept. OKB 
ct 


“There are a number of 
NEI graduates here. T 
‘can thank NEI for this 
WHPE." CWSWORK- job.” JACK. WAG- 
MAN, High Point, N.G, IER, Lexington, N.C. 


WETERANS Approved Under G.1. Bills 


Th ghd guccemtal 
tadio repair shop. Now 
I'm Engineer tor 


Dei 


airs on Radio and TV. | National Radio Institute 
Washington 16, D. C. 
Mail_me Sample Lesson and G4-Page Catalog 
| FREE. (No salesman will call. Please write plainly.) 


fe termes Ante 
id Out What NRI Offers 

Equipment you get. Cost of NII courses low, 

Ser aiosas aaa are 
conan ee 


BOTH FREE | 


accurate 


longer 


A LUFKIN EXCLUSIVE: 5 to 7 fewer parts 


than other micrometers . . . less to get out 
of adjustment! One-piece frame and hub 
simplifies wear adjustment, assures greater 
accuracy. Exclusive cam lock prevents read- 
ing errors. Ratchet stop top. Easy-to-read 


markings on nonglare Chrome Clad® finish 


2) 
OGFKIN 


Leading Industrial Distributors 
feature Lufkin — the new leader 
in precision tools. 
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after it and went into a steep dive, barely 
missing the street. I tried a larger, ir- 
regularly shaped stone and they dove 
after it. Then I tossed up a shell 14-inch 
in diameter. This went off to the side, 
but a bat immediately dove upon it. 

W. H. Hai Lake Worth, Fla. 


The Machine That Walks Like a Man 
In TmE sketches showing how a drag- 
line walks [‘Tanks That Walk and 
Jump,” July], the circular base plate is 
shown being lifted clear off the ground. 
The one I am familiar with (Marion) 
just lifts up the leading edge of the base 
plate and drags it on its trailing edge. 
Don't they all? 
H. E. Nop, Winslow, Ind. 


. .. THE rotating cam of that walking 
dragline is moving in the wrong direc- 
tion. The way the cam is rotating in your 
illustration, the machine would move 
forward instead of backwards. 

K. Hit JR., New Philadelphia, Ohio. 


The artist drew the cam action back- 
wards. The cam should rotate clockwise. 
The Shrinking Yen 


Ron it in “I'd Like to See Them 
Make”—and you did last April—and in a 
few months’ time it’s on the market! 
Seems like they're now making washable 


paper money in Japan—the 10,000 yen 
($25) denomination. The new paper is 
said to resist the effects of water 25 times 
better. But the money has a tendency to 
shrink a little after being soaked in water. 
H. I. Diaz Pumara, 
Pine Grove Mills, Pa. 


A Car That Never Saw a Showroom 
THe car you show on page 77 in June 
(“Torture-Testing Cars for Police Pa- 
trol”) has a Dart front end with a regu- 
lar Dodge rear end. How come? 
EARL OBERMOELLER, St. Louis, Mo. 


The hybrid is a special Police Model. 
The inexpensive Dart front sheet metal 
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on your savings account... by mail! 
it’s safe and more profitable” 


SAYS A. G. NEUMEYER, 
President, 
First Western Savings 


First Western Savings, Nevada’s largest, and 
Southern Nevada’s oldest savings ass 
tion, operating under the savings and loan 
laws of the State of Nevada, is able to offer 
higher than average interest rates because 
we are located in the fastest growing area in 
the nation, where dollars are needed to 
finance our remarkable growth. We pay 
more for this money and in turn, because of 
our dynamic growth economy, earn more 
money on our lending program than would 
be possible in a slower growing area, Specifi- 
cally, on December 6, 1959, the United 
States Census Bureau revealed that our area 
is growing at 4.1 times the Los Angeles rate, 
and 10.6 times the national rate! 

The current interest paid to First Western 
savers is: 54% per year on accounts of 
$5,000 or more, and 5% % per year on 
all others. 


Mail funds to: 


FIRST WESTERN SAVINGS 


AND LOAN ASSOCIATION, DEPT. G 
118 Las Vegas Bivd., South, Las Vegas, Nevada + A. G. Neumeyer, Pres. 
__ RESOURCES OVER $36,.000.000.00 


We have paid substantially higher rates 
year in and year out to our more than 18,000 
prudent savers from all fifty states and fifty- 
one foreign countries. In fact, this new rate 
follows 17 consecutive interest payments to 
First Western savers of 5% per year or 
more! 

Saving by mail at First Western, is easy, 
and most profitable. We are no further away 
than your mail box. To open an account 
send check or money order. To transfer an 
account from your present financial institu- 
tion, just send your passbook or certificate 
to us. We'll attend to all the details. 

Remember: at First Western interest is paid 
quarterly on all accounts. Withdrawals have 
always been paid instantly. Airmail postage 
is prepaid both ways. Funds received by the 
15th of any month earn from the Ist. $1.00 
opens an account. 


ALL-AMERICAN 
HALFBACK 
DISCOVERS OIL! 


Tom Moore, ex-all-American, now of the Green 
Bay Packers, has discovered the richest, most 
complete motor oil in the world—Pennzoil Z-7! 

“I drive 25,000 long, hard miles every year,” 
says Tom. “A lot of it in hard-on-engines, stop- 
and-go city traffic. A tough workout for any car. 
But with Pennzoil Z-7, my car goes whenever I 
need it—and keeps going!" 

This amazing oil is so rich it gives double the 
protection demanded. So complete you never 
need extra additives. Refined from 100% pure 
Pennsylvania crude, Pennzoil contains special 
power ingredient Z-7 that keeps engine parts so 
clean the oil can give peak lubri- 

give peal > 


cation protection full time. 
vey 
ol 


Ask for Pennzoil by name—at 
your favorite car dealer, service 
station or garage. Sound the 
that makes Penn Oil—PennZoil. 


‘Member Penn. Grade Crude Oil Assn. 
Permit No. 2, Oil City, Pa. 


Uf rorutae science ocroser 1960 


is used to reduce cost of the car; the long 
Dodge body is used to meet specifications 
of highway patrols and police depart- 
ments. 


Special for Dinghy Builders 
Azour that “20-Buck Dinghy for the 
Kids” [July]: You say, “Side edges on 
both pieces must be beveled—five degrees 
on the bow piece, 15 degrees on the 
transom piece.” Shouldn't this be just 
the opposite? 
Crartes Kartan, Webster, N. Y. 


Right. The bevel should be steeper at 
the bow—the narrow part of the boat. 
The transom, which is nearly as wide 
as the beam, would have only a slight 
bevel. 


Fastest Is Still the Fastest 
Tue Flying Caduceus [“‘Jet Car Aims 
at 500-M.P.H. Record,” July] will never 
make it. The use of pure jet engines, de- 
livering power by thrust, is ruled out by 
the International Automobile Federation, 
which requires that power be transmitted 
to at least one pair of wheels. Thus, Dr. 
Nathan Ostich can never set an official 
land-speed record. 
Wiuiam Jennnyes, Toronto, Ont. 


Woodman, Don't Nail That Tree 

Tue “Camping Hints from Here and 
There” [July] were good ones, but one 
thing distressed me. Two hints show 
items nailed to trees. Pounding nails 
into trees is harmful to them and against 


Forest Service regulations. Anyway, isn’t 
it easier to throw a rope around a tree 
limb than to climb a tree and drive in a 
nail? 
Ricuarp Wurre, Berkeley, Calif. 
Interminable Terminology 
In THE July letters, C. F. Lehman, 


| NAS, gets a bit sticky about converters 
| vs. inverters. We sure get arguments 
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started on nomenclature, but Lehman 
should have done more research on the 
subject. 

Years ago the terminology was “In- 
verted Converter,” then “Converter” 
alone; now “Inverter.” It depends on the 
person who makes the equipment or 
writes the text. I have a beautiful little 
“Inverted Converter” in my shop, 14-volt 
DC to 110-volt 400-cycle, of recent manu- 
facture by a very famous company. The 
nameplate has engraved on it nine let- 
ters—CONVERTER. 

J. H. O'Connor, Denver. 


Watch That Sprinkler 


One of your Short Cuts and Tips is 
a short cut to trouble. The writer who 
suggests using a pipe tee for a garden- 
hose branch [June, p. 124] is going to 
end up with peculiar watering patterns. 
Did you ever try to screw a hose con- 

nector into a pipe thread? 
. O. Porter, Grayling, Mich. 

Cars with Fluid Controls 
Discoverinc that fluid steering, fluid 
brakes, and fluid drive are soon to be 
joined by fluid controls [“The Month in 
Science,” July] has disturbed me. If 
fluid-filled pipes are going to run our 
cars, what’s going to happen to Gus Wil- 


a plumber! 
Lewis T. Scorr, Newark, N. J. 


How Not to Use a Shaver Cord 
Recentiy I called a TV repairman 
and when he took off the back of the set 
he found he had left his plug-in cord at 
the shop. To save him a trip back, I got 
out my electric-shaver plug-in cord and 
to his surprise, it did the job fine. I offer 
this idea with my compliments to all 
fix-it-yourselfers who own an electric 
shaver. 
Frank Potace, Floral Park, N. Y. 


Not really a fine idea. The light braid 
used on some shaver cords will not safely 
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It's up to you! The Army's new “"Choose-it-Yourself” System lets you choose valuable training before you enlist. 
Here's how it works: 1. Choose before enlistment. Choose your training from fields like Photography, Missiles, 
Communications, Construction, Automotives—and many more. 2. Qualify before enlistment. Take aptitude and 
physical exams to qualify for the training you've chosen. 3. Know before enlistment. If you qualify, you know you'll 
get the training you want. Your choice is written into your future Army record—guaranteed before you enlist. 
Choose, qualify, know —this week!Ask your Army recruiter to show you his complete list of available training fields. 
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carry the current required by a TV set. 
And the high voltage inside the set can 
bite the unwary. 
Train Going Nowhere Fast 
Lasr spring you had plans for build- 
ing a “Train That Goes Nowhere” 
[April]. Two weeks ago I got around to 
building the table and here's a picture 
of how my train looks. 


I had a lot of fun with this project. 
The whole thing cost me about $20. The 
modern locomotives I had on my layout 
didn’t do so well on the table so I bought 
one of the older models. It works fine. 

James SrerrNER, Rocky River, Ohio. 


New Feats for Old Socks 

A SENSIBLE question is entitled to a 
practical answer, so here's mine to the 
fellow who wants to use up his worn-out 
old socks [June letters]: 

Cut the feet off and pull the tops over 
old fruit jars. Freeze in the deep freeze. 
Break out the glass and you've got pre- 
fabricated post holes ready to plant. With 
good advertising and bright display pack- 
aging, these could prove to be a fast 
seller. I'd almost bet that merchants 
would have trouble keeping them on their 
shelves. I give you the idea free and 
wish you luck with this handy-dandy 
business venture. 

J.C. Suouserc Jr., Lake Stevens, Wash. 


. Untess he has small feet and big 
hands, Sanders can use his old socks as 
polishing mittens—good for furniture, 
car, or Venetian blinds. 

H. L. Keenes, Snoqualmie, Wash. 


. .. Cur them down the center of the 
back and use them as grease rags. 
Sam WickHam, Flagler, Colo. 


. Suir off the tops and get your wife 
conrinueo 
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| to sew them into jacket and coat sleeves 
that lack windbreakers. 
Verna Howarp, Rockford, Ill. 


. Cur the feet off at the heel line 
and use the rest of the socks to protect 
shirt cuffs and wrists from grease and 
grime when working on the car. 

H. M. Osporn, Riverside, Calif. 


... Stick your 

hand in a sock, pull ; 
another on over the 
first and continue 
this, using as many 
socks as needed to 
make a sausage-shaped pad. Wherever 
you need padding or cushioning, you've 
got it. This also makes a good sleeping 
companion for a puppy just separated 
from the litter. 

Leo Mot, Keyport, N. J. 


. . Suir them over the top of a ladder 
to’ protect house siding from being 
marked. 

F. L. Jonrs, Chicago. 


. Use nylon socks for straining paint 
or enamel. 
Catv Hopce, Boston. 


. . . Save the soft, cotton ones to buff 
with after shining your shoes or polish- 
ing the household brass. 

Jerry Mutton, Chicago. 


. Have your wife sew shut the up- 
per sections, after cutting off the feet, 
and you have fine covers for the heads 
of golf clubs. 

E. L. West, Mannington, W. Va. 


Hudson's Backstop Brakes 

A June letter writer asks why some- 
body doesn’t offer auxiliary mechanical 
brakes on cars, to take over if the hy- 
draulics fail. 

From 1948 or earlier, until their de- 
mise in 1957, Hudsons were so equipped. 
The system operated on the rear wheels 
only, through the emergency-brake cables. 
It came into play when the brake pedal 
was pushed within about an inch of the 
floor. Even though it worked on only two 
wheels, it was certainly effective, as many 
Hudson owners will testify. 

Kenvyn Macu, Wagner, 8. D. 


. . . Tuar brake-inventing fellow is 
talking about the Hudson system—the 
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best setup for braking. I was fortunate 
to have the extra brake on my Hudson 
when a wheel cylinder went out and the 
mechanical brakes took over. 

Anno Scuwanze, Ft. Wayne, Ind. 


Flyer Count Stepped Up 
Here is a photograph of what, by your 
count of such known conveyances [““The 


World's First Sports Car,” June], must 
be Flyer No. 8. This particular one is be- 
lieved to be a Briggs & Stratton (both 
body and motor). Although of uncertain 
vintage, it’s in excellent running order. 
S. G. Taytor, S. Dartmouth, Mass. 


. I own a 1921 Flyer. A hand-me- 
down through the family, in almost 
completely restored condition and was 


licensed up until last April. I still have 
the original bill of sale and many spare 
parts for the 114-hp. engine. 

Your listing of other owners should 
be most helpful for trading parts. My 
thanks for your article—the first I've ever 
seen on the subject. 

Brit Scuroever, Summit, N. J. 


Adding the Flyer owned by Elliott 
Neuberg of Chicago (“PS Readers Talk 
Back,” Sept.], the count jumps to 11. 


Freeze It, It’s Still Fast 

REPLYING to one of your letter writers 
[July], you say that cold has no in- 
fluence on the speed of light. Under the 
circumstances he describes, I think you'll 
find it has—unless my 25-year-old physics 
has turned sour. 

Light slows down when it travels 
through liquid, gas, or clear solids like 
glass. Otherwise we'd have no refraction 
in water, mirages in the desert, or lens 
systems, We wouldn't be able to see (or 
we'd have pinhole “lenses”). 

And if cold makes the gas or liquid 
more dense, it would have the effect of 
increasing the slowing effect, causing the 
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*m FEEL H/T 


Feel new comfort, new fit. Know new 
pleasure from the moment you put 
them on. Red Wing — perfect fitting 
shoes. Fit your work, fit you. Choose 
6”, - 8”, oxfords, pull-ons. 

Illustrated No. 104. Black Dresides uppers, 


cushion insoles. Also available No. 131 —6" 
Black Dresides, singer mocassin toe. 


and get REAL Red Wing's 
in Boys’ Sizes Too 
JUST LIKE DAD'S 


At your Red Wing Dealer or Write for his name 


RED WING SHOE CO.. 195-4 MAIN STREET « RED WING, MINNESOTA 


Beat to Rend moe cnrentiy- Or is there 
something I missed’ 
‘Tom Booz, Fullerton, Calif. 


What we said was correct. Tempera- 
ture, in itself, has no effect on the 
velocity of light. The density of the 
transmitting medium does, of course. So 
there will be a connection between tem- 
perature and light velocity when light 
travels through any substance. 


Bring Back the Horse! Bugsy 


Like the June letter writer, I too like 
the idea of an electric buggy; but on de- 
sign we part company. The Fiat 500 with 
sun top seems to me a better basic de- 
sign for a lightweight car than the 
curved-dash Oldsmobile. 

Part of the frame strength could be 
in the top members and these could be 
spread to give some of the weather pro- 
tection of the old-fashioned auto top, 
eliminating roll-up glass windows. A two- 
passenger seating pattern like that of the 
Scripps-Booth car (the driver a bit in 
advance of the passenger) would save 
weight. 


E. C. Brack, Columbia, S. C. 


Is Detroit Selling Kits? 

My ’53 Lincoln, a solid and satisfactory 
piece of machinery, needed new main 
bearings after 102,000 miles. Pondering a 
new car, I questioned friends who had 
bought cars recently. 

One person that I talked with said he 
had had to go back to the dealer every 
week for two months to get his new car 
running right. Another man told me that 
the door handle came off in his hand the 
day he drove his treasure home. And a 
third spent $4,000 for a car that he says 
is “remarkable for the way it lets water 
drain in and gasoline drain out.” 

Now I'd like to buy an American car— 
a good-sized, comfortable, powerful car 
that I can drive for 100,000 miles. But 
T'll be hanged if I'll spend $4,000 for a 
kit of do-it-yourself parts, loosely screwed 
together, that can’t be called an auto- 
mobile until a dealer has worked over it 
for months. For me the solution has been 
a rebuilt engine. 

When that gives out, in 1965 or 1966, 
maybe Detroit will be back to building 
cars, not kits. 

‘Tuomas G. Apret, Pleasantville, N. Y. 
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Neoprene soles give long wear... 
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Neoprene soles are resilient... 
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The month in B@ienece 


Ruby that amplifies light. Take a pink rod of ruby crystal . . . flash 
powerful green light on it . . . shine a weak flicker of red light 
at one end . . . and out the other end bursts strong red light— 
the purest, most brilliant red anyone has ever seen. 


‘This is a light amplifier, the first 
ever made. It does for light waves 
what a vacuum tube does for 
radio waves (light waves are the 
same as radio waves, of course, 
just a billion times smaller). A 
weak signal (the red flicker) 
controls a powerful output (the 
red burst). The “power supply,” 
which sustains the output, is the 
green light. 

The whole thing is as big as 
a water glass. Its name: laser 
(stands for “light amplification 
by stimulated emission of ra- 
diation”). It was invented by 
Hughes Aircraft's young (33) 
physicist, Dr. Theodore H. Mai- 
man, working along lines pio- 
neered by Prof. Charles H. 
Townes of Columbia (inventor 
of the maser, for amplifying very 
short radio waves). 

What good is it? Look: 

» Television and radio could be 
broadcast on beams of light 
waves. The advantage: capacity. 
Light waves can handle much 
more traffic because they are so 
much shorter. Every city could 
have any number of TV and ra- 
dio stations broadcasting without interference. Transmitting sta- 
tions would be a spectacular sight, flashing colors like huge, 
gaudy neon signs. 

> Radar that used waves of light would be much more accurate. 
The short waves would give detailed pictures on the scope—like 
TV pictures—instead of just pips of light. 

> Fantastic searchlights could be made. Light comes out of the 
laser in an almost perfectly sharp beam that can be focused 
into a very small spot. If a laser were set up in Los Angeles 
and focused on San Francisco, its spot of light would spread to 
only 100 feet in all that distance. An ordinary searchlight beam 
would spread to a width of 50 miles. 


» A death ray is another possibility. The laser’s beam can be 
focused so sharply that a fantastic amount of energy is con- 


coninueo 95 


SPIRAL LAMP surrounding ruby rod provides 
energy that makes new light amplifier operate. 


The month in science continuea 


centrated into a pinpoint. It would certainly cook bacteria—to 
sterilize utensils—and maybe kill people as well. 


‘The laser is another prize won with scientists’ new-found ability 
to make solid crystals perform very useful tricks. The ruby 
crystal is painstakingly grown to contain just the right atoms 
in just the right places. Inside it, electrons—the tiny, negatively 
charged parts of atoms—gain and lose energy. They gain energy 
by taking it from light waves; they lose energy by throwing 
out light waves. Regulating these gains and losses makes the ruby 
amplify. Here's how: 

1. The green light 
“pumps in” power, 
raising the energies of 
many electrons to one 
particular high level. 
Scientists visualize 
the electrons _ being 
lifted, bodily, from a 
valley floor to a ledge 
on a cliff (this is only 
an analogy, not a lit- 
erally true picture). 
2. These electrons quickly fall from the high ledge to one a bit 
lower down. This loss in energy is just wasted. 


3. The electrons will stay at the new, lower level indefinitely. 
But if just a few new electrons come up from the valley floor to 
that ledge (boosted up by the faint signal input), the newcomers 
push the whole crowd off. All electrons at that halfway level 
fall to the valley floor together. They all lose energy together, 
and this loss appears as a strong burst of pure red light—the 
output. 


‘The first laser works only with green “pumping” light and a 
red input—it is a single-frequency amplifier. Tunable lasers 
that operate over a range of frequencies (or colors) are being 
worked on. 


And how happy are you? The image of the American family lounging 
around the back-yard swimming pool in a rosy glow of together- 
ness is pretty close to right. That's the finding of a nationwide 
study conducted by the University of Michigan Survey Research 
Center at the request of Congress (and detailed in a new book 
Americans View Their Mental Health, Basic Books, NYC, $7.50). 


‘The interviewers found only one adult in ten admitting that he 
was “not too happy.” More than half the people asked were 
“pretty happy,” and one in three was “very happy.” The things 
they were happy about: family life and material comforts— 
“enough money, no debts, a nice home.” 

There's often a dark cloud near this sunny picture, however. 
Money again. Almost half the people expressed concern about 
finances. The worst worriers were those in the middle brackets 
(annual incomes $3,000 to $6,000). Apparently the rich don’t 
need to worry about money, and the poor have given up. 


26 POPULAR SCIENCE OCTOBER 1960 


RCA Institutes, one of the leading technical 

{institutes in the United States devoted exclusively 
electronics, offers the finest training-at-home. 

the Nery namie “RCA” means de 
Soy deat loeoons Pay sees a i 

yery first lesson. Pay as eee 

Installment payments. You pay for your next study 

group only when you order t- Remember, in 

elect the more you know the higher you go! 

Licensed by the New York State Education Dept. 


‘Corporation of America 
350 West Fourth Street, New York 14, N.Y. 


The Most Trusted Name 
in Electronics 


[ REA INSTITUTES, INC., Hone siody Scoe be 1530 
1 350 West Fourth Street, New York 14, N. Y. 
| Pleote rush me your FREE illeirated 64-po9e book de 
iecriac teleing’ programe: No" obligation, No 
I [ates are 


PS Puzzlers: 3; soan steen 


Some hurdles for the nimble-witted . . . Answers on page 234 


Can You Get the World on a String? 


MYX, TASTE in puzzles runs to, ones 
that defy common sense. They 
startle you into realizing that often what 
you think should happen doesn’t at all. 
‘Take this one about the world: 

Imagine you have a string 25,000 miles 
long, just big enough to tie around the 
world at the equator. You proceed to do 
just that, carefully pulling the line taut. 


You find that you've miscalculated 
slightly and have one extra yard of 
string. You decide to fasten the ends to- 
gether anyway and fudge the extra 36 
inches by distributing the slack along 
the whole length. You figure, quite nat- 
urally, that no one will ever notice. 
Yet you'd have to be blind not to, 
because what in fact will happen? 


A “taAssic in the group of logical puzzles is 

the story of the king and three suitors. The 
king decided his lovely princess should marry 
one of them, and to pick out the cleverest he 
proposed this test: 

To each suitor in turn he said, “I may or may 
not make a mark on each of your foreheads. I 
will then sit you around a table. Any suitor who 
sees a mark on any other forehead is to raise his 
hand. As soon as one of you figures out if he has 
or hasn't a mark, he should report to me.” 

‘There is much cogitation. And then one suitor 
shouts that he knows he has a mark. How did 
he come to this conclusion? 


PING-PONG, anyone? Tt 
was Sunday afternoon, 
the last game of the last 
match in the neighborhood 
table-tennis tournament. A 
hard slice bounced the ball 
off the garage door, hope- 

lessly denting the ball. 
“Uh-uh,” said Bill to his 
partner Jim. “That’s our 
last ball.” He turned to the 
crowd. “Anyone got any 
ideas how to fix it? Can’t 
conTinuED 


28 rorutar SCIENCE OcrosER 1960 


Here’s The Offer No Other Radio-TV School 


Fraduaty, advances, to Ra rele 
THE ONLY VERTICAL 
MULTI-CHASSIS 21” 
TV KIT OFFERED BY 
‘ANY RADIO-TV SCHOOL 


ALL FINANCED WITHOUT INTEREST 
OR CARRYING CHARGES!! 


Here's What Two of Many Business Plan Shop Owners Have to Say! 
The school lives up to ite 


Toos. TS. doesnot 
est im its students once 


Perry, Michigan 


RADIO TELEVISION TRAINING SCHOOL, Dept. P5-100 
S15 EAST ROSECRANS AVE LOS ANGELES 59 CALIF 
Rush me fyll information by return mail. (Please Print) 


Ate. 


20NE___STATE 


PS Puzzlers (0 0p suitin wall 

continued 5 { eh pane i all you need to solve 

buy any more on Sunday.” _ chessboard is an eight-by-eight square con- 
A few spectators came up taining 64 alternating red and black squares. 

with ideas, none of which Suppose two of the squares are cut out: one from 


worked. Then Jim said, left-hand corner, one from the lower 

“Wait—give me five min- you now take 31 noes, each of 

utes and I think I can do two-by-one rectangle, and completely 
He went into the house. i tly altered board? 


't need to use formulas nor even 


Five minutes later he was 
to solve this one. A mental pic- 


back with the ball all nice 
and round again. What had 
he done? os 
ERE’S a pair of visual puzzles to play with—no equations, no complicated 
logic, just some pencil doodling: 


Ce & we 
3 Sy as se te 
How many pieces Remove exactly 10 
can you cut the cir- dots and leave threes 6 © «© © 
cle into, using four in each row, each 
straight’ lines? column, and’ alongs + © © © 


the main diagonals. 
6s 2 ee 


Our old friends A, B, and C were 
engaged in track-and-field events one 
fine fall day. They amassed points for 
first, second, and third places as fol- 


le of the month 


A: 22 points 
B: 9 points 
C: 9 points. 


\ True to form, A was top scorer. B 
TTPALK about puzzles that defy com- got first in javelin throwing. Who 

mon sense! Here's a dandy. placed second in the 100-yard dash? 
Some information must be missing! (Answer next month.) 


Answer to Inst month's P-O-T-M, What Aca comets plc, counted tie 
are the dimensions of an oblong garden . 
half a yard longer than wide, consistin, 
of a gravel walk spirally arranged a ¥ai 
wide and two miles and half a furlong 


Tong? 7 . 
the trick to this puzzle is to realize 
that as you walk down the center of the 

ath you trace out the area of the garden. 

he path is one yard wide so for every 
yard you walk you cover one square yard 
of area. At the corners you still walk a 
yard to cover a saase yard of corner. 
(See diagram.) Thus you need only 
solve the equation: (x) (x+44)=3,630 
(changing miles and furlongs to yards). 
Work this out and you get the dimensions 
—60 by 60% yards. 
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At home with the Nelson Foxes 
... Shooting Crosman Pellguns! 


“Crosman Pellguns mean real shooting fun my whole family can en- 
joy together,” says baseball star Nellie Fox. CO» gas power gives you 
600" controlled range and power—makes shooting three times more fun, 
Semi-Automatic Shoot most anywhere, anytime, all year ‘round—for less than a pen- 
Pistol ny ashot ... WRITE for free literature. Crosman Arms Co., Inc., Dept, 
0210, Fairport, New York. 


‘See them at your Crosman Select Dealer Soles Center 


Sal a Crosman G41 


NATION mIFLE PELLGUNS BB GUNS 
ASSOCIATION WORLD'S LARGEST MANUFACTURERS OF CO: GAS-POWERED RIFLES AND PISTOLS 


SFT. SPECIALS = 8O¢| The BIG opportunities are now in 
an AIR CONDITIONING 


AND REFRIGERATION 


Want a better job, big pay 
and a secure future? Be 
&@ mechanic in Air Condi- 
tioning & Refrigeration 
America’s finest opportu 
nity field! During the past 
12 years, production in- 
creased 400%—no 
did better! Each yes 
8 million domestic and 
commercial units are sold. 
Already 150 million are in 
use. The industry needs 
20,000 newly-trained me- 
chanics annually! 

Train at home for a top- 
pay job or your own busi 


easy, practical and result- 

ful. Learn by practicing with 25 kits of tools and parts. 

Earn money spare tam, For full informe il 

cous ‘Commercial Trades Institute (a none 
organization), Chicago 26, lina. 

T COMMERCIAL TRADES INSTITUTE, Dept. m.760 

| 1400 Greenloct Avenve, Chicoge 36, 


Send toda 
than 50 fabulous genuine postage stamps from Taiwan, 
Korea, Viet Nam, Japan, ‘Singapore, Burma, Pakistan, 
Indonesia, Thailand, Hong Kong, Laos, ‘many other strange, F i Scseie ta AN Cceunselag:& 


remote lands of the mysterious Far. East. Sensational 
stamps. picturing weird beasts, birds. ancient ships, | Fekete ond ton Somer to FEE 


queens, Kings, deautiful women. Extral Big Bargain Catz: Nes 
fog, ‘exciting ‘otters and ‘other thvilling stamps for your | | | 
{ree examination. Send  10c  for, mailing expense — Adar 


je your money back if not delighted! 


—— Zone. ote. 
Iamertm Stamp Cer Dept CIUUPE: lamestown, new vert | | 1% ss 


= Accredited by Notional Home Study Counc 


te 


Min We. 


Problem in wing tanks 

This man is putting a finish on the 
fairings of a plastic wing-tip tank for a 
British Canberra jet bombet. Each of the 
paired tanks holds 250 Imperial gallons. 

lastic fuel-drop tanks, pioneered in 
Britain, are said to be just as strong as 
metal ones, but easier to handle, 


Automatic target recorder 

Placed in a bunker beneath a target 
area, this Army device records scores 
automatically. As GIs blast away, sole- 
noids on the targets transmit information 
to the recorder. It can service up to 20 
targets at a time, penning accurate graphs 
of the day’s shooting for later study. 


Pedal-powered ponycarts 

For a small fee, Roman children can 
hire a pedal-powered ponycart for a 
drive in the Borghese Gardens. Here an 
owner leads his stable of high-steppers 
across a cobbled street in Rome, heading 
for the park and a day’s business. 
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Glass cut with bandsaw 

The big disk at right, being packed for 
shipment in an English optical works, 
is 58 inches across, 12 inches thick. Its 
two faces were accurately cut with a 
bandsaw in four days. Grinding would 
have taken about three weeks. 


Every Popular Science reader 
who mails the coupon below 
will receive this *10°° book 


+25, a8 a joining member of the Outdoor Life Book 

Club, you receive the splendid luxury volume, 

The Story of American Hunting and Firearms, 
entirely without cost! This magnificent new volume 
sweeps you through the lusty 400 years of hunting in 
the United States, It is crowded with dramatic ad- 
ventures that take you from rugged pioneer days to 
modern times. It is loaded with fascinating facts on 
all types of firearms, from the antique harquebus to 
today’s high-powered hunting arms. 


The Story of American Hunting and Firearms is 
a giant-format book that opens to nearly two feet. 
It is written by the editors of Outdoor Life magazine 
and illustrated with superb full-color, full-page paint- 
ings by Ralph Crosby Smith. In addition, there are 
scores of illustrations and detail drawings by two 
outstanding field and gun artists, Ray Pioch and 
Nicholas Eggenhofer. Never before has such excit- 
ing material been so dramatically told, so gloriously 
illustrated in one outstanding luxury book. 


Yes, The Story of American Hunting and Firearms 
is a stirring chronicle of Americana—a book you and 
your family will treasure for years to come. And this 
deluxe, $10.00 volume, in its handsome matching 
library’ slipcase, is yours absolutely free as a joining 
member of the Outdoor Life Book Club. 


“phe Story of 


AMERICAN 
HUNTING 


and 


EIREARMS 


Your first club selection is an exciting book on nature’s mysteries! 


Start your membership with THE — three-eyed lizards of New Zealand . Asemad tb 
STRANGEST THINGS IN THE about ants that use their children as 2 a 
WORLD which spreads before you a ing needles ..- about fish that fh fforfish treasure! 
wealth of new and unusual information ‘and countless other amazing things Measures 10%” x 13%" 
on animals, trees, fish, plants, birds and — in the world of nature. Intnetchi 
insects. ‘THE STRANGEST THINGS IN THE — 1” matching 
You'll be fascinated as you read about | WORLD sells for $3.50 in bookstores; it deluxe slipcase. 
crocodiles with life after death... about is yours for only $2.95 as a member. 
i. “| OLBC MEMBERSHIP BUILDS 
| Outdoor life Book Chus i YOUR FAMILY LIBRARY! 
J 285 LEXINGTON AVENUE, NEW YORK 17. N.Y. ! 
1 fag enroll me in ere eso re Club panty a core I After this fest bin two-hook shipment, 
1a tbe Warld (combined boosstore pees, you'll be offered a book a month from 
1 itt a eos oles pote ee Cnet al, | today’s best books on hunting, on world 
1 From the monthly advance descriptions 1 will receive, Taeaguecomy | yite exlorstin, os Go mare of nx 
‘one additional hook Jn the next 18 months. I need pay only Club mem- ture, on new fishing techniques, on the 
1 Bers"zpocial reduced’ price nd you will iciode my Pie Gamers: |) capdinoions tat son tok saan 
J book T purchas. J oBly one more selection in the next 12 
1 NAME 1 month to retain all membership tene- 
fits. You'll share in savings resulting 
1 Eutede atalienly | from large Club printings by receiving 
1 ADDRESS. eevee hy 1 big discounts on every book you accept. 
! Hchatmem Sieet. | EXTRAMwith every future selection you 
ony. one ste ‘it Chatham Ste —with every future selection yo 
1 Atl protease sor soe mamber, iran Camada "O°" | POS are ia prticnl em 
bon 3 on rer member of your family will enjoy. 
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DEALERmves you more than you ever hoped pomible on new 
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New from Wolverine! 
WORLD'S 
LIGHTEST 


SERVICE SHOES 


WOLVERINE 


ROCKFORD, MICHIGAN 


Most comfortable ever! Weigh a pound less than ordinary 
work shoes. Their exceptional lightness is so easy on the feet. 
Uppers ore flexible elk-tonned leather . . . soles ore springy, 
oil-resistant, neoprene cushion crepe, nearly three-quarters of 
‘on inch thick. Steel shanks, of course. And smart sports styling 
plus handsome Burgundy color add good looks to the comfort. 


Service Oxfords Work Shoes 


Boots Safety Shoes 


E'S A MONEYMAKEp 
HER FOR You/ 


make from $3 to 
with the FOLEY 


Ask yourself these three questions: 1. Do 
Treally want to get ahead faster ? 2. How 
can I-do it? 3. Am I willing to use my 
spare time? If you answer “Yes” to ques 
tions 1 and 3—then we have a positive 
answer for you on No. 2. Men make 
from $3 to $6 an hour sharpening hand, 
band and circular saws with Foley Saw 
Filers. No experience needed, to turn out 
sharp, smooth-cutting saws with this 
automatic machine. Start in spare time 
—no canvassing. 

HERE'S THE WAY TO START 
Read “Money Making Facts'—shows 
you how others have added hundreds or 
thousands of dollars to their incomes in 
this steady, repeat, CASH business. Start 
your own business in your basement or 
garage, no overhead, small investment. 
With Time Payment Plan the Foley can 
more than pay for itself out of profits. 
Send for “Money Making Facts”—mail 
coupon now. No salesman will call. 


$6 an hour 
SAW FILER/ 


HERE'S PROOF 


‘When Mr. Patrick 
got his Foiay Sow 
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‘Charles C 


made $765 lost 
‘year fling sows, ond Se 
hondy. I do this wor 
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thousand saws in my 
spore time in the 
4% yeors since | got 
the outfit, ond they 
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==<=<= 
FOLEY MFG. CO., 1 
Send me free book 


MONEY MAKING FACTS" and Time Payment Plan, 
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New 
Pocket 
Camera 


MINOLTA-I6P 


“WEATHER DIAL” 
sets exposure automatically 


52495 


No figuring, no focusing. Set the 

eather dial” and shoot. It’s that 
y. You get brilliant color slides 

or jumbo 3x4 pictures, Fully 
nchronized for flash pictu 
the precision Rokkor £:3.5 lens 
is fast enough to take many indoor 
pictures without flash, 


And 


MINOLTA CAMERAS 


150 Broadway + 


New York 38, N.¥. 
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‘weekends; (2) have full time service shop; (3) fill Job of 
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38 POPULAR SCIENCE OCTOBER 1960 


i 
—T 
‘ 


Play Right Away! 


ANY INSTRUMENT 


er 


(Shows how easily you, ean tear 
FREE BOOK Ste rus for Reno onlin: 
tion. 30 ool, OF 
MUBIC. Studi ton, New York. 


RUPTURED 


BE FREE FROM TRUSS SLAVERY 

Surely you want to THROW AWAY TRUSSES FOR- 
EVER, be rid of Rupture Worries. ‘Then Why Do. you 
put up with wearing s griping, chafing and unsanita 
truss the balance of your life? 1 you do, it will N 
be through necessity but through choice on your part, 

‘Now there is a new modern Non-Surgical ‘treatment 
that is designed to permanently correct rupture. These 
Non-Sargieal treatment ‘30 certain, that a Lifetime 
Gertificnte of Assurance is given. Write today for our 
New FREE Book that gives facts that may 
painful, expensive surgery. Tells how non-* ty 
You may again work, live, play, love and enjoy life in 
the manner you ‘desire. “There is no obligation. 
Excelsior Medical Clinic, Dept. 6224, Excelsior Springs, Mo. 
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STUDY AT HOME 


We guide you step by step—furnish all 
text material, including 14-volume Law 
Library. Training prepared by leading 
law professors and given by members of 
the bar. Degree of LL.B. Low cost, 
easy terms. Send for valuable Free Book, 

w Training for Leadership,” today. 
LaSalle Extension University, Dept. 10831 
ACorrespondence Institution Chicago 5,1. 
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J sume I iS | 

eas eee 


New TEACH-YOURSELF COURSE IN 


Silver Brazing 


FOR SUPERIOR METAL JOINING 
+ RAPID - EASY - LOW-COST 


NoW you can 
“BECOME A 
trained Silver 
Brazer. 

brazing” is 


Silver 
the 


ing-n 


und 
New. Teach- 
Yourself Course (from the world's 


‘brazing authority) 
kly gives you the know-how 
‘an expert brazer, You learn 
rapidly, at home or in your plant, 

‘Low cost. No pre= 
mace needed. 


Recommended by 

selves 

ompanies are 

zing because It has 80 

ny advantages over other met- 
niny hods—for strength, 

tightness, 

tance, etc., ete 

continual 


corrosion. resis 
Opportunities are 
ni 


mpani 


Tn step with 
get the sam 
Which 50,000 men and wom 


cived in 
Ret all the 
Jed’ to. practice 
brazing operations you'll do 
in your job. 


FREE Information 
Mail coupon below for com- 
plete FREE information about 
this. fast new. ‘Teach-Yourselt 
Course”, how it can help 
you, . Maines of large manu 
Tacturers who switched to al 
obligation. No 
‘all. Just malt 
coupon, Or write t 
HARMAN, Dept. 210, 


SILVER RATING 
GROWING. RAPID: 
‘LY IN SucH Boom. 
ING INDUSTRIES 
is 
Aeronautics 
sites, aut 
shipbuildin 
electronic 


52 Fulton 
St., New York 38, N.Y. (Estab- 
lished 1867) 


GET ALL THE FACTS FREE 


WANDY & HARMAN, Dept. 210, 
82 Fulton St., New York 38, N.Y. 

want 10 fearn silver brazing, Please send me the 
FREE facts about your new Teach-Yourself Course in 
Silver Brazing and {ts wide uses. T understand this does 
not obligate me in any way, and no salesman will call 
My present job is .. 


Name 


Zone 
(pany) » 
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You can make monty tn 


WATCH 
REPAIR 


Learn at home the low cost Sweazey Way 


Watch repairing pays up to $8 an hour, parttime watch makers 
Fepert ont survey 

idm starts vou making repairs right awa 

watches Protestionaily 


faique and modern Sweasey Home study Syte 
% ‘on Swiss and American 
Drepared training. No previous experience 


CHICAGO SCHOOL OF WATCHMAKING 


2330N, Milwaukee Avenue, Dept. 4100, Chieago 47,  Ilinols 


BUILD YOUR MUSCLES FAST 
WITH DAN LURIE BARBELLS 


av idee Binet E8. 


Q learn YOGA Secrets 

2S. ave better heath, reserve vitally, and 
\i{) a 'sharp. keen mind <=" trom YOGA, 
a Pe ee 

yh New POWER for seseeast moma 
US Bm Rien s Say on tite fascinating 
matenee sty fo, enim ew energy. will power 


‘whatever 
Selence yourseit; ) . FR 
tion! ar Now! Sénd 256 


INSIGHT SCHOOL ” 


RUPTURED? 


TEST THIS SS_FREE FOR 30 DAYS 
By Wear a Web for strong sup} 

tFial, purchase price refunded in 

Write now for free book onrupture care 


lasting relief of reducible’ inguinal 
WEB TRUSS Co. Dept. PS-10, Hagerstown, Md. 


our age. Test this great life 
ben i 


and, 


rupture. If not aatisfied after 30-day 
i} fa, 


INVENTIONS WANTED! FREE PATENTS! 


Get full information on SHAW'S PATENT PROMOTION 
PACKAGE . . 
we run down patent, 
soles... YOU RAKE IN PROFITS . 
fee covers everything! Write today 
SHAW ENTERPRISES 
‘—inventors" Axents— 
Dept. PS-10, 908 N.W. 79th St., Miomi 50, FI 
Pore 8-2645 
Member, Miomi-Dode County Chambs 


of Comm 


make $10 an how: 
$300 a week 


HELP US 


SUPPLY THE OVERWHELMING DEMAND 
FOR OUR NEW, REVOLUTIONARY 


SUNMASEER “sete: sition-Priem” 
5 YEAR BULBS 


Silicate. 
ied to 
assure positive 
‘overall light 
for 5 years 


Write for free Dynamic 


SUNMASTER ELECTRIC Probucrs, INC. 


If you take 


Color Pix 


8mm - 16mm - 35mm 127 * 120 * 620 
You must get our MONEY SAVING: 


Free Catalog 


Listing all popular KODAK and ANSCO. Film 
Type and Sizes . . . WRITE TODAY! 


SOLAR CINE PRODUCTS, Inc. 


“Direct-by-Mail" Film and 4247'S. Kod: es 32, 
gts for almost a quarter century’ 


“75, POWER 30505, $3.98 


POWERFUL NEW INVENTION, ONLY ar LONG 


[AKE THIS TEST... Load your 
“BB Shot’ and fire against this magazine, Notice that it drives 
BB's through more than 100 pages. Though only 2” long x 1” 
in diameter, this pocket-size device has amazing power and 
accuracy. Use it for targets, pests and hunting. Scientifically 
designed for high power, operating ease and safety. 
FREE | Get the ‘BB Shot” now — we'll include an extra 
* Velocity Cone and FREE Target, BB's and Auto- 
matic BB Dispenser .- all for only $1.98 ppd. Money Back 
Guarantee. Not sold alae mines ay 


GRAYSON CO."- Dept. 8-20, 210 Fifth Ave. 


MONEY-BACK fam 
GUARANTEE [eam 


FREE 
‘CAREER 


BOOKLET Wa 


To guide you to a 
successful future in 


ELECTRONICS 
RADIO-TV 
COMPUTERS 


ELECTRICAL 
ENGINEERING 


This interesting pictorial booklet tells you 
how you can prepare for a dynamic career 
as an Electrical Engineer or Engineering 
Technician in many exciting, growing 
fields: 

MISSILES * AVIONICS * AUTOMATION 
SALES + DEVELOPMENT 
ELECTRICAL POWER * ROCKETRY 
RADAR + RESEARCH 
Get all the facts about job opportunities, 
Tength of study, courses offered, degrees 
you can earn, scholarships, part-time work 
<as well as pictures of the Milwaukee 
School of Engineering's educational and 
Fecreational facilities. No obligation —it’s 

yours free. 


MILWAUKEE 


SCHOOL OF ENGINEERING 
MAIL COUPON TODAY! 


Milwaukee School of Engineering 
Dept. P5-1060, 1025 N. Milwaukee St., Milwaukee, 


Please send FREE “Your Career” booklet 
I'm interested in 


Electronics Radio-TV Computers 

F Biscrieal Enginoving (i Mechanical Engineering 

Name ggg print AB 

‘Address___ alii 

City __ Zone__State. 

O I'm eligible for veterans education benefits, 
Discharge dat 


FIND OUT BEFORE YOU BUILD OR BUY WITH 


science Hi-Fi test records 


EACH RECORD SERVES 
ITS OWN PURPOSE 


“Testing with Sine Wave Frequen: 
cies,” uses electronically produced 
tones to analyze each component in 
your hi-fi set. 


“The True Sounds of Musical 
Tones,” consists entirely of life-like 
tones of the actual instruments of a 
symphony orchestra — employed in 
a unique way to let you hear how 
your set gives out with real music. 


AVOID DISAPPOINTMENT 
WHEN YOU BUILD OR 
BUY NEW EQUIPMENT 


Tune speaker enclosures just 
right — by ear. 

Discover how quiet or noisy a 
turntable is. 

Show up worn stylus or poor 
tone arm, 


Test the setting of equalization 
controls. 


Challenges you to name com- 
mon sound effects. 

Check transient response and 
dynamic range. 

Explore the personality of or- 
chestral instruments. 

Test bass response with actual 
music. 

Shows how the high frequen- 
cies give realism to music. 
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VOL I- VOL 2 


$250 


List Price 
$3.98 each 


$Z00 


Price For 
Both Volumes. 


YOU MAY WANT TWO OF EACH! SPE- 
CIAL DISCOUNT ON SECOND SET! 
TWO SETS COST YOU ONLY $10.00 
Extra Hi-Fi Test Records make unusual and 
welcome gifts or you may want to keep 
them, unplayed, as a reference standard to 
check the ones you use regularly. 


‘The records come to you in protective dust 
sleeves and enclosed in attractive albums. 
Complete instructions for using the records 
are printed on the back liner of the albums. 


Magazine Services, Inc. Department R-1060 
355 Lexington Avenue, New York 17, N. Y. 
Please send me, postage fre 
teed, the Popular Science F 
checked below. Check or money order is en- 
closed. 

$3.50 for Vol. 1 

i $3.50 for Vol. 2 

1 $6.00 for both Vol. 1 and 2 

1 $10.00 for 2 sets Vol. 1 and 2 


Name. 
Address. 
City, Zone & State. 


NEW RUBBER STAMP BUSINESS 
PAYS BEGINNERS :: 9.20 AN HR. 


RT AT HOME 
ST SPARE Tine 


with Table Top Machines 


‘Themulti-milliondollarRubberStamp business—oncecontrolled 
by afew big compari 


and Women who have this inexpensive machine ean tara out 
huge quantities of Rubber Stamps wit 


fecal wording that 


fant, 8 


ways to get business coming 
hour from the very beginning, Cash in on the profitable Rubber 
Stamp business in your community, right away. We'll mail full 
particulars FREE and no salesman will call. Be first in your 
locality. Rush coupon today or send your name on posteard to 


RUBBER STAMP DIV., Dept. R-3-L 


1512 JARVIS AVENUE @ CHICAGO 26, ILLINOIS 


A Sis 


Give to your 
HEART FUND 


ars about the ie machine cs 
he profitable Rubber 

i pare time: Everything You vend me ie B 
FREE and vo salesman will call. 


NAME... 


ADDRESS. 


ar... ONE._..STATE__..__- 


15. Modern 


Selret any one af the 


BACHELOR OF SCIENCE 
DEGREE, 30 MONTHS 


SAVE 2 YEARS! TIME 
B.S, Degree Courses: 


Diplome Courses: 


1D RADIO-TELEVISION 
Plus Color TECHNICIAN 
Elec 


rea Ban 
G Mechonica! Drofting 
5 Sitio bret 


Approved for Veterans 


HEALD Engineering College — 


Fon Froncisce, Cali 


Xo everyone does axel. but T.N- CODY, 
Sie ciated Businesor his onmsveports.... A 


For 12 months I’ve averaged 


—most of it clear profit for me! 


Many men have discovered how to be independent, 
to be free of layoffs and bosses. C. G. Naples grossed 
more than $200 his first week. A father-son combi- 
nation grossed $44,000 their second year. H. Lemon 
says, "I netted $133 in one 8-hour day.” 

How much you make depends largely on you. You 
need no special skill, no. large investment. Start 
part time if you wish. 

NO SHOP NECESSARY + Our Electric Deterger sham= 
1poos rugs, carpets right on floor—removes dirt and 
grime and helps to show their natural color and 
beauty. So efficient and safe it is used by largest 


when and where you please and all 
the money you take in is your own. 


SORE No vik: Machines fully xuarantend, 
a 2 
; VON SCHRADER MPG. CO. H 
jer NIT “R” PL, Racine, Wis. 1 
FREE Without obligation send me FREE book- 1 

Jot about your ave omrmnorn and tell 
EE so how I can start my own permanent, | 
protiable brosinems | 
Nome. ! 
Ader | 
or——_——_—___—tne_— to i 
c-10 


Beauty by 
Colorcrete 
Can Earn 
High Incomes 
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Ty Te MEN... WOMEN... MAKE 
BIG PROFITS... Buy dazzling 
IMPORT hee 
‘stores or mail order. New Drop 

Ship Plan puts you in direct 

LdebetabimietD contact with overseas sources— 
starts you full or spare time, 
without product investment or 
previous experience. Complete 
details FREE. Write today! 


MELLINGER CO., Dept. c 240 


LEARN =" SLEEP! 


Experiment in this fascinating, educational 
cme. feh hel Ute your pheno ecider as 

Sy Fa et eleclotid Mancar endless tape 
PVE ietorder. Free catalog lists over 200 unusual 
corde equipment for seeplearning 

Scaptiiemere Steep Learning ‘Re: 
Boe 20K, “Olympia, Wath, 


Somos arenas av Citys Moe 


$6.00 or 2 FOR $11.00! 
With 40 ft. of wire, Additional wire 3¢ a ft. 
TESTED AND GUARANTEED 
Write for free list of all types of telephones. 
Shipments F.0.B. Simpson, Pa, 


TELEPHONE ENGINEERING CO. 
D veot. 1000 Simpson, P 


SIGN PAINTING 


sourse—Only $5.9: 
Cg ye ae 
So 


srr ort ates, alos 


WELSON-HALL CO., 210 5. De 
NO MONEY DOWN! 


Florida's: 


SITES 
$395 


Lovely 4 acre sites in Central Florida hills 


dry » Streets, utilities 
Beaches » Fish, hunt « Invest or retire. 
FREE color folder + Write Dept. 619-A, 
Rainbow Park, Box 521, Ocala, Fla. 


High wages can be yours as an Opes 
Reavy ‘construction equipment! Learn NOW to operate our 
dlesel ‘engined bulldozers. dragiines = back hoes. 
fubber-tired. ser 

jor manufactur 

Practors are on 

for bulidezers, serapers. motorgraders: 440 hours for cranes. 
We invite comparison and inspection of the nation’s ori 
Init construction equipment operator's training school 


Write TODAY for FREE Schoo! Catalog, 
no obligation, to 
NATIONAL SCHOOL of 
HEAVY EQUIPMENT OPERATION 


Dept. D-10, P.O. Drawer 8415, Chorlotte, N. C. 
Western office: P.O, Drower 45272, Los Angeles, Col. 


BBEVE GLASSES by MAIL As low as ‘I! 


pind 
(QUALITY RLADING — or BIFOCAL GLASSES Tor TAR_ ond WE 
Recommended for folks approximately 
40 years or older who do not have astig- 
matism or disease of the eye, and who 
have difficulty reading or seeing for 


ADVANCE SPECTACLE CO. Inc., Dept ZED 
537 So, DEARBORN ST. CHICAGO 5, ILLINOIS 


SEND FOR FREE 80-PAGE BOOK 
Riddle Aeronautical Institut 


ALLIED 


MONEY-SAVING 1961 
ELECTRONICS CATALOG 


444-PAGES 
COMPLETE 
UP-TO-DATE 


fon orders up 0 
$50, only $5 down 
up to $200, $10 
down over $200 


Send for the leading buying guide to every- 
thing in Electronics, including products 
available only from ALLIED. Builders, ex- 
perimenters, hi-fi fans, Amateurs, service- 
men, engineers—save most on: 
@ KNIGHT. 
+ Everything in Stereo High-Fidelity 
KNIGHT" Super-Value Stereo Hi-Fi 

ape Recerders & Phono Equipment “oy 
« TV Tubes, Antennas, Accessories 
1s, Tubes, Transis 


‘in Tools & Technical Books d= 
si ag 


# Citizen's Bond 2-Way Rodi 


« Lotest Test £ Leb Instroments 
SAVE on everything in Electronics at 
ALLIED. Get every buying advantage: 
fastest shipment, expert personal 
help, easiest-pay terms, satisfaction 
guaranteed or your money back. | 
Send today for your value-packed, 

YREE 1961 ALLinD Catalog. our 


YoU CAN ocreno ON THE WoRL’s «40th = 
LURGEST ELECTRONIC SUPPLY HOUSE year 


‘ALLIED RADIO, Dept. 7-K 
100 N. Western Ave., Chicago 80, 


© Rush FREE 1961 ALLIED Catalog 


Name. 


Address. 


START«: TOP 


Learn Auto Mechanics 
at Home in Spare Time 


“America is short 100,000 
auto mechanics,” a famous 
magazine reports. “America 
needs 25,000 more auto 
repair shops,” a noted motor 
executive says. Pay is tops. Work 
is steady everywhere, Two-thirds 
of all cars are in heavy-repair class! Mail coupon 
for tree new catalog and sample lesson. 


r Tools & Tune-Up Kit Sent 


CTI sends you professional 
Mecha ols and | valli- 
\ able instruments, including a 
Compression Tester, Vacuum 
N Cas imp Tester, 


MANY STUDENTS EARN CASH as they train. They fix cars 
on their own, of work in local shops. All facts free. 
‘coupon now lor Catalog and Sample Lessor 


REVOLUTIONARY NEW 
DESIGN SAVES YOU $20 TO $40 


NEVER BEFORE 
POSSIBLEAT 
$0 LOW A PRICE 


shipped complete a shown. 


SOLD DIRECT FROM FACTORY 


SEE THESE QUA 
duiver head’ © ord 
fiulen provnd. core Teg 
Bote’s Tobie dept 


SEND 519.95 CHECK OR MO. 

OUR 20TH YEAR] sent C.0.0. WITH 53.00 DEPOSIT 

(if not completely satisfied ofter ten doys return for 
oll refund.) Shipped express collect. 


AMERICAN MACHINE & TOOL CO., INC. 


ROYERSFORD 59, PENNSYLVANIA 


AG rorutar science ocroser 1940 


MEN PAST 40 


Afflicted With Bladder Trouble, 
Pains in Back, Hips, Legs, 
Nervousness, Tiredness. 


If, you have these troubles, particularly bladder 
trouble, then your condition may’ be traced to Glandular 
Inflammation . ‘constitutional disease. Neglect of 
this condition ‘often leads to premature old age and 
sometimes incurable malignancy. 

‘The Excelsior Medical Clinic has a New Free Book 
that tells how thousands of men have been successfully 
treated here at Excelsior Springs for Glandular Inflam~ 


mation by NON-SURGICAL Methods, They found sooth- 
ing relief and a new outlook in the future of life. 

‘This Free Book may prove of utmost importance in 
your life. Write Today. There is no obligation. 


Excelsior Medical Clinic Dept. 86229 Excelsior Spgs., Mo. 


Into LELECTRONICS 


Sell 


MAKE YOUR FORTUNE 
fren ‘nnd. bab 


c 
ORTHO-VENT Shoe Co., Inc. 
14010 Brond Rood Solem, Virginio 


Needed in Watehi 


letronlen, Delense, Aviation, 
Stier teehnieal an y 


‘natrunient feds, NOW. 
VALUABLE TRADE, 
malice, "'UBARN THE 'FACTS."" 

KANSAS CITY SCHOOL OF WATCHMAKING 
1220 Admirol Blvd. Konsos City 6, 


secre fe Merged foe 
cong wench "20; caltornla 


SAVE #5 7/2 ON FINE ITALIAN 


CHORD ORGANS 


Buy Direct-From-Importer...GET BIG DISCOUNTS 


PLAY ON SIGHT! NO LESSONS NEEDED! 


Here's the new musloal instrument sensation that's suddenly eaptured 
the entire country! You and the culldrea ean play old and new sons in 
Tust'a macter of minutes! =. . thanks to the famot TA Syst 
Included FREE! Makes music un right from the start, Brings the 
iy closer together as everyone Joins in p 
‘to lovely hymna, Best of all... You 
buying direct from ihe Importer. Pay only a small 
amount dowa |. the Fest just pennies a ds 
HAND CRAFTED IN ITALIAN TRADITION OF QUALITY 
Electric Chord Organs use inferior piastlo reeds 
ut every Philharmonic reed ts made of nest, earefully treated 
wedinh Stainless Steel for superbly richer tonal quality and volume. 
‘Your Philharmonte Eleetrie Chord Orean is largely hand erafted, Just 
ay outstanding wtrument sould be" \ glant in performance yet EASY TERMS 
table. Choose from. wide selection SMALL DOWN PAYMENT 


adel for those with piano BALANCE only 


‘Get new FREE Color Cat 
lecount Priews. Rush Coupon » = PENNIES A DAY 


MODELS ALSO AVAILABLE 
DAY FREE 


1 GET COLOR CATALOGS AND DIRECT 


HOME TRIAL ! fmporter-T0-YOU DISCOUNT PRICES 
Try It—play It—enjoy it inj Phiharmonie apt ?-100, 
Portlio 4 wrens 
Semen reste chnecin | Jovem ones aruucoays. | SOS" 


“ROUBLE GUARANTEE aes 00 | SObrecate how much fan We | wae 
Philharmonic can bring into want. 
Ed your home. Details fee 


PHILHARMONIC ORGAN CORPORATION 
t. P-100, 2008 West Chicago Avenue. Chicago 22. Iilinnin 


St in SK NY like ~. Superior’s New Model 70 UTILITY TESTER® 
ty GAIN 25 tes 7? [FOR REPAIRING ALL 
imcrolermanrao pestsmes (8) ELECTRICAL APPLIANCES 
tS FREE betore $1 price goes back MOTORS - AUTOMOBILES - TV TUBES 


5 eS ee errr Aas ‘As an electrical trouble shooter the Model 70: 

3: Mow to GAIN A MicoTy Back ©! an, ran de, Hing Pd 
Tite rmsasox & How to GAIN PowERrUL Legs.“ SS) Seer mia ce Sette 
ot Stong ian Scott te pmage fr aiteae eee 


Jowett Institute, Dept. PS-010,220 Fifth Avenue, N.Y.1,N.Y. 


BIG EARNINGS WAITING 


t-——"y Bea 
TYPEWRITER 
REPAIRMAN 


re er ae hae ane oe 
y Bae See caries 
Se 
Een ss ree Tas 
: sitet 
arate parce 
BE x 5 : 


Pratessional Tools, 
Typewriter Supplied 


TT 


[ Typewriter 
Send FRE 


HE 


| 


PATA HMMM |S PROTECT YOURSELE®? 


COURSES with this Fountain Pen-Type POCKET 


TEAR GAS 


DEVICE...S15 VALUE 38 Special Cal. 


Courses writen by world authorities | crt ec. 
invell branches of engineering and | SURVEYING 
ail branches of engineering and | Set TrecTURE 
tlance. Step-by-step. Iatrucions | ARCHITEC 


e 

e 

e $ 95 Exp, Additional 

using methods proved successful by | STRUCTURAL e Col. shells 50¢ ea, 

e 

e 

e 

e 


hour each day in your spore time REFRIGERATION defens jcinst robbers, HANDCUFFS 
Beincrion on le bisepan tenet Sooners Series 
Mil eet yes fe: MebariPaye | PEATE cag. | @ eemeseict ie wan 97 9 


RADIO 


I 
| 
! fished he ckel 
Caupon tony and indicate he | Bucs 
| 
| 


TELEVISION 


course of interest. We will send 


ye late aupine ote | Bor"scoor ~~ | mover onoee oo: F 

ated t beokiet Cencribing me HEMICAL This, juct Is not intended for sale 

Institute and our advanced teaching | MATHEMATICS © oc ocalition which have awe forbidding e 
methods. AY ACCOUNTING PUBLIC SPORTS SHOPS, O£PF P-7 11 5S. 16th St., Phi 


MAIL THE COUPON TODAY 


™ Canadian Institute of Science & Technology Ltd., 

ce samen Sores et RES o@™ 

NAME. — . Yu SANS VER ESS THAN 0% wt 70% OFF ES PvE 
mm ADDRESS, “ HEADQUARTERS for ALL SPORT CAR TIRE SIZES 


FREE « SEND FOR YOUR FREE CATALOG - FREE! 


cry. sn STATE 


‘COURSE OF INTEREST, 
Canadians: Send to C..S.1., 756 Garden Bldg, 
263 Adelaide St. W., Toronto, Ont. 


HUNTING KNIFE, Dept. K-514 


GOVERNMENT OIL LEASES 
LOW AS $1 PER ACRE. 


You do no drilling, pay no taxes, may realize a 
king-size profit withaut ever leaving home. Write 
for free map and Iteratul 

AMERICAN oe SCOUTS, Dept. PS 
#350 Sonte Meniee tos Angeles 46, Coli 


EZ Olson Radio Catalogs teann PLASTICS 
cere 2 Seo es 


eras furiaied 


8 Different Issues 
icithmallears fur" INTERSTATE TRAINING SERVICE 
Boxter DEPT. C-2, PORTLAND 12, OREGON 


‘Wonio's LOWEST, pRicED, CALCULATOR = ia 


TOM THUMB ADDING MACHINE gu 


Rhabaiga' sy SERIE RS" 


ADDRESS 


OLSON RADIO 


CORPORATION 
113 Forge Street Akron 8, O ] 
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Says JOHN BENNIE, Pittsburgh, Pennsylvania 
“Thanks to your wonderful training. I have been 

able to earn $20 to $25 extra each and every 

week doing little locksmith jobs at home and 

after work at my regular job. This is the 
best trade a man can take up. 


‘Train at HOME—Earn While You Learn 
Add 50% —100% to YOUR INCOME with easy 
spare time earnings. Cash in on the nation-wide short- 
‘age—trained locksmiths are in demand! Quickly step 
into a big pay opportunity job or start a high-profit 
‘shop of your own. 
‘Earn Extra Money RIGHT AWAY! All Special Tools, 
Supplies Furnished FREE. 
‘Age, education, minor physical handicaps don’t mat- 
ter in this growing trade. You can quickly qualify as 
a skilled locksmith, It's like a fascinating hobby 

study at home as little as one hour a week. Gain prac- 
tical experience through well-illustrated lessons. Do 
real jobs on car locks, house locks, padlocks and safe 
locks, under the guidance of experts. 

FREE illustrated book, write now 


LOCKSMITHING INSTITUTE, Dept. 210 


(Div. Tech, Home Study Schools) 


SEND FOR JAIL COUPON FOR FREE BOOK 
FREE BOOK! For a future as your own boss or in a 
—__——— high-pay job, write now for FREE 

PROFESSIONAL TOOLS illustrated book. Only school of its 
FREE | hind. Licensed by State 
| of New Jersey. 
WITH COURSE | Accredited, 
oa ar | Natl Home 
APPROVED FOR | ‘Study Council 
VETERANS ‘sth. MAIL COUPON NO\ 


LOCKSMITHING INSTITUTE, Dept. 210, 


Zone. 


State. 


1 

| pioconeay | 
! obligation the FREE illustrated book, “Your | 
| ‘Opportunities in Locksmithing.” I understand no salesman will call, | 
1 Name. | 
\ wai \ 
1 Adios | 
1 | 


i eeeceBzE 


i 


CANADIAN 
STAMP 
COLLECTION 


RUSH reply. Big, 


alue ¢ 


British’ 
histo 


. Here's a rare 
alue of y 
before 


ot never made 
your FREE stamps and other valuable 
loffers for FREE inspection, Include 109 for| 
handling and postage. Garcelon Stamp Co., 
Dept. OPSM,Calais, Maine 


30 POWER ACHROMATIC TELESCOPE 


75¢ ea. for Finest Imported PRECISION PLIERS! 
“ceereen ope Sine ee 
K JEWELERS. fis, Mouayists, << 


= 


ALL 7 for $5.00 ppd. 
iYLON TOW CABLE 


tented, UL Appr 5. 
MAGNAJECTOR 


Projects Pictures i Full Color vp 


.0. If C.0.0. Fees Extro 
MONEY BACK GUARANTEE 


SCOTT-MITCHELL HOUSE, INC. 
415 5. Broadway Yonkers, N.Y. 


dept, wet 


Sold Only by THORESEN, Inc., Dept. 7-L-789 
885 WATER STREET, NEW YORK 2, N.Y. 


YOU ryt 
HE-MAN! 


Dex 
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MY WESTERN HAIG 


-12 CALIBER 
SPECIAL FACTORY 
OFFER! 


$00 


pod 


USES POWDER CHARGE 
rate dy tel de 
Gi 
Se eee mre teicned Caled 
ce eee 


MEN WANTED 


Earn $100 Per 
Week and up 
AUTO DIESEL 
MECHANICS 


NASHVILLE AUTO-DIESEL COLLEGE 
eshte 3, Yona, 


NVENTORS &Aronce 
gear maleate ne ed sehen 


mechanical and technical devices. Patented 
and free brochure out 


y e4, 4nd your name and 
Aires (no drawingn, please) to ta hy Yetter oe om posteard at once 


KESSLER CORPORATION, Dept. 0-710, Fremont, Ohio 
ELECTRIC RAZOR SHARPENING KIT $1.00 ppd. 


Amazing new Rit sharpens electric 
‘uur In 3 miiter without ‘taking 
fusor apart, "No work li 
ip aso ia 


Sith Gi 
aah al 
"iad east 


Money bwck Cua 


ERC COMPANY 


a] 


Mlumahit*ce., nc 


al Pend 


1012 Shetland 


TELEPHONES 
MODERN CRADLE STYLE 


phones, re-| 
louse, House 
‘Room, ete. 
‘operated. Guaranteed. Also, May-| 
‘clephones fer Farms, Camps and| 
‘Telephone Materials and Suppiies| 


Batter 
Beto 

Mines. 
of ail kinds. 


TELEPHONE DEPT. PS-608, 1760 Lunt Av 


MAGIC MAIL PLAN 


that comes with this Little Machine 
CAN MAKE YOU *522 AN HOUR 


Write toduy for free facts about the 


WARNER ELECTRIC CO.. Dept. -3-L 
1812 Jarvis, Chicage 26, Ilinels 
MANUFACTURE this BEAUTIFUL 

OUTDOOR FIREPLACE 


in YOUR OWN BACKYARD 
$4.00 worth of sond 


own 
ckyerd, 


1 Govern 
IENERAL ENGINES CO., INC. Yitrcrores 


High School at Home 


No el interesting 
standard texts; credit for previous schooling; diplor 
awarded. Equivalent to resident school wor! 
‘completed 8th grade and are over 1 
catalog and Sample Assignment in 
‘Member, National Home 
Wayne Schoo! of La Salle Extension University 
‘A Correspondence Institution 


419 So, Dearborn St, Dept. 1058W, Chicoge 5, Ill, 


AW FREE BOOK aay 
c 
eal 


‘aoothiy terms. Write for FREE 
Blackstone School of Law, 307 N. Michigan Ave. 
Founded 1890 Dept. 127, Chicago 1, Illino s. 


MY SPARE TIME HOBBY MAKES ME 
$5° en hour 
CASH PROFIT 


=Grover Squires 
START YOUR OWN SPARE TIME BUSINESS 
You can turn your spare time into Bi 


Cash Profits your own COMPLET! 
SHARPENING SHOP...Grind saws, 


inventory ri 
-no experience needed. 
FREE BOOK tells how you can start 
your own spare time business while you 
are still working at your regular job. 
Low Cost—time payments only $15.00 & 
month. Send postcard today. 


BELSAW SHARP-ALL CO, 701 Field Bidg., Kansas City 11, Mo. 


Here's a uniqu 


own a high-profit 
second business 
that runs itself! 


Open a Philco-Bendix Self-Service Laundry Store! 
Many store owners, executives, professional people— 
businessmen of all kinds are going into the self-service 
laundry business. The reasons are obv 

these new-type laundry stores 

return on a small capital investment. 


Here are some of the facts: The coin-operated laun- 
dry business is one of the fastest-growing businesses 
in the country. Customers simply come into the store, 
wash and dry their clothes in metered machines and 
leave. They bring their own washing supplies or buy 
them from vending machines in the store, 
Minimum supervision required. A coin-operated 
ndry needs no attendant. Only a couple of hours 
a.week are required to empty the coin boxes and super- 
vise efficient operation. There are no credit problems 
tly a cash business. Machine repair and daily 
nce can be contracted to local peopl 
owner can spend full time with his regular bu 
or practice and let the coin store run itself, 


Why are they so successful? Philco-Bendix coi 
operated laundry stores offer a customer up to 65% 
saving over attended-type wash-and-<dry service. They 
are convenient for busy people because they remain 
open 24 hours a day, seven days a week. They give 
customers a chance to do their own washing — their 
own way. 


Smail initial Investment. The 0} cost of opening 
one of these stores equipped with Philco-Bendix Com- 
mercial Washers and Dryers, the only line of commer- 
cial equipment engineered for coin use, is surprisingly 
low. Only a small initial investment is re ‘the 
balance may be financed through Philco Finance 
Corporation. Return is so rapid that many investors 
amortize the total cost within a 


Act now! Investigate this exciting busin 
tunity today! Send the coupon for full data 
ness locations in your area and valuable help in all 
phases of planning, financing and promoting a suc- 
cessful coin store, 


COMMERCIAL 
LAUNDRY SALES 
Philco-Bendix Commercial Laundry 


Equipment is brought to you by 
Phileo Corporation 


| price corporation 
| Commercial Laundry Adv. Dept. PS-1 1 
| Tisenand C Streets, Philadelphia 34, Pa. 

Please send me information right away on 
1 Phileo-Bendix Commercial Laundry Equipment 
|< ++ Also the name of my local distil 
I 
| 


ributor, 


TRAINED MEN NEEDED! 


IN INDUSTRY — ARMED FORCES 
BIG PAY!—GOOD FUTURE! 


DIESEL ELECTRONICS 
auto (C AUTOMATION 


NEVER BEFORE has the opportunity been so good 
for the properly trained mechanic and techni- 
cian to step into BIG PAY POSITIONS with 
fapid advancement and future security virtually 


ynds on the quality of train- 
‘and the reputation of the 


YOUR GUARANTEE we are 1 the best in 
mechanical and technical training is proved by 
the fact... High pay jobs in Industry, and rat 
ings in the Armed Forces now waiting for our 
graduates, 
RESIDENT SHOP TRAINING is easier and costs less 
than you may think! We provide you with 
housing and part-time jobs while in school, 
plus free nation-wide placement service for 
Braduates, 

check subject above in which vou ore laterested ond moi! for 


Veteran Approved 
"26 5 Grand, Rm. 50, 51. Lone 4, Ms ERENT 


Age_ 


= | What a Brand 
Name tells you 


Brand Name says you can buy with assurance 

because you'll get the quality you expect. 
Brand Names are built on your confidence. You 
and your neighbors dictate the standards a Brand 
Name product must meet to consistently deliver 
the value and service you want, 


GIANT 1961 
204 PAGE 


A respected Brand Name is a manufacturer's most 
valuable asset and he spares no effort to protect 
it by constantly testing and bettering his product, 
| A Brand Name is the maker's guarantee of satis 
Tanrane] | __ faction doubly endorsed by the dealer who sells it, 
STEREO For dependable quality and complete satisfaction 
Seats you will do better with the brands you know, get 
to know those you see advertised in this magazine. 
To get the most for your money buy by Brand 
‘Name and be sure! 


S|) | 
‘selected 
Kars 


Top vaLues 
1M POWER, 
‘AND WAND 


fated A Brand Name isa 
CInER XS maker’s reputation 


Buy the Brands you trust 
at the store you know 


- BRAND NAMES FOUNDATION, INC. 
city. 437 FIFTH AVENUE. NEW YORK 16, N.Y. 


lean nn een mene ee eet 
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wow-w-sust 4.4 oF-space-] 
LET YOUR FAMILY ENJOY THE REAL THRILL OF PHOTOGRAPHY 


COMPLETE 
BESELER HOME 
DARKROOM! 


H] Purcha 


54 separate, 
ins eseparat 


1 eu ler Home 


Start tonight! 5. unpack the ox — and oly 4 fet 


‘of space in your bathroom, basement or closet bec 
‘2 fully equipped, modern home darkroom! 


The world famous Beseler 23C Enlarger is the “heart” of the Dream 
It's so versatile and precisely engineered that you can 
‘a5 you want them—even mural size—in black 
colors from 8mm up to 2% x 3¥4 size 
jery same enlarger used in thousands of smal 
t sed in thousands of small 
ur darkrooms. Yet, It works so simply that 
Deautiful prints the first time you try It. 
islon enlarger you receive everything else you need 
farkroom-25 pieces of custom matched equipment. 


AT LAST IT’S HERE 
AMAZING SWISS ELECTRIC SHAVER 


WORKS ON FLASHLIGHT BATTERIES ALONE 
THE SKILLED HANDS OF THE SWEDISH CRAFTSMAN ARE 
RESPONSIBLE FOR THIS FINE PRECISION INSTRUMENT. 
© No plug, no cord, no separate battery case. 
Largest shaving area of any rotary electric shaver in the world. 
Exclusive self-sharpening blades—get sharper as you use them. 
Powered by ordinary flashlight batter last up to 5 months. 
© Genuine rotary motor (not « vibrator), epine double-bladed rotary head. 
Now, any man can get a shave anywh car, in an office, in 
Riam gives "level shave on all whiskers—heavy or light. Fully. gua 
for one full year on all parts and service. ORDER BY MAIL! Only $12.95 post- 
paid (less batteries). Send check or money order to: 


MAIL ORDER MART, __P.. O. Box 3053, —_St. Louis 30, Missouri 


LEARN MEAT CUTTIN 


MAKES AN IDEAL LIFETIME GIFT” FOR 
WRITE FOR FREE BOOKLET 


Name. 
1 Address. 
1 City. 

L 


yOu'l produce bi 
‘And with this 
to set up your 


AT NATIONAL 


Pay After Graduation 


SS 


‘The steady dependable trade of Meat Cutting taught 


easily in 8 short weeks, YOU LEARN BY DOING 
under actual meat market conditions in big modern 
school at Toledo. 

For beginners or men with experience. Get a profit- 
able store of your own, Remember, PEOPLE MUST 
EAT! Big pay jobs. Free employment help. Thou- 
sands of successful graduates. 

Buying, cutting, percentage, pricing, advertising, 
selling, ete, A’ complete retail meat education. 
National School established 37 years. Get National 
training NOW. Pay your tuition in easy monthly 
payments after you graduate. Send coupon for FREE 
40 page school catalog — TODAY. G.I. approved. 


{ Mata Seat ot Mat Cato, ne, Dot. 1K, Tle 4 One | 
| Send me your FREE school catalog on National Training at | 
‘Toledo in Meat Cutting. Meat Merchanding and Self Serv- 

ice Meats. No obligation. No salesman will call 


I ice’ ! 
| | 
| 1 
ee | 
! 1 
1 
| 


“Approved for Veterans 


1 cay. 
a 
--——-— — = 
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Curvous Coins! 


ODD PAPER MONEY! 
Worth $1 — But Yours 


FREE! 


packet of odd 
Goins, paper money 
ingroaueti 

nobby 

Ghina—our ally) 
Pakistan, ete. Actual valu 
on this special offer! 


JOIN THE FUN RIGHT AWAY 
‘This 1s our way of showing how much fun others have 
gollecting strane money — Money over 1500 ears old — 


Gambling coins from old Siam — "Tokens used for 
id other exciting eurion. All listed wit 


Ain ons from Formosa, 
um, neighboring Mexic 


at'ienre #1but yours FREE. 


TON COIN’ CO., Dept. PS-10, 


ALSO FREE! H ‘TrrTLeTon con CO, Dept. Ps-t0, 7 


‘Littleton, N. 


Linen, t) 


Re 28 DO) | as areas 
- eee 


Da other eter oe inepecton, No | 
SBS Wobas H 
1 
Name il 
Tiniles“tre°'youre tor | Adéress | 


rompeness, while the City Zone, . State 
Rippiy Lona sessed 


pl2a4 PLASTI-FORM 
» MYSTERY MACHINE 


turns Kitchen Table into 
Manufacturing Plant! 


UP TO 525 
> AN HouR 
“pee Time, 


LAMINATES + FABRICATES 
MOULDS - PLATES - ENCASES 


PLASTI-FORM CO. Sisis'eu.emou cay. 
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Make Your Own 
NISSEN REBOUND TUMBLING UNIT 


Write for your free 
parts catalog and 
frame construction 
plans. 

QTM Reg. US. Pat. Off, 


for Nasen Rebound 
Tumbling "Equipment 


NISSEN TRAMPOLINE® CO., Cedar Rapids, lowa 
Official NCAA and AAU Rebound Tu 


di HEAVY EQUIPMENT MECHANICS 
= WANTE eae pen 


Leckoeing AAT 


. PRODUCTS COMPANY 
a 7 Grattan eet. 6100 Topeka, Kan. 


NS; “$7,10850 FIRST YEAR 
SERVICING RADIATORS!” 


H 


‘Seetatteri 


8 


= 


GUARANTEE 
Radio Shack guarantees your absolute satis- 
faction or your money back. 15-day no-risk 
home trial on any item you order. 


RADIO SHACK corp. 


730 Commonwealth Ave. Boston 17, Massachusetts 


Send for your copy of 


Radio Shack’s New 1961 


Electronics 
CATALOG 


ERE 


Plus a full year’s FREE SUBSCRIPTION 
to all other Radio Shack Catalogs 


* Save up to 50% on the latest and best in elec- 
tronics: Stereo, Hi-Fi, Ham Radio, Transistors, T 
Equipment, Kits and Parts. Over 100,000 items! 


* Pay on Radio Shacks Easy Budget Plan—Lowest 
terms ever! Or open a Monthly Charge Account, 


1 
RADIO SHACK CORP. Dept. 60K4 
730 Commonwealth Ave,, Boston 17, Mass, 
Without obligation, send latest giant Electré 
Catalog plus every new issue for 1 year, fr 
ond postpaid. 
Nome 
Address. z 
Post Office 


See Page 61 for 
Home Improvement 
Holiday Contest. 


$1,000 
PUTS YOU IN BUSINESS 
with this ‘“Soft Ice CreaMobile’”” 


lowest priced ice cream mobile 
unit, sas00 FULLY EQUIPPED. We. train you 
quickly. Financed over long period. No pay- 
ments peg spring. This £ your great - 
Portunity to get into a. permanent, proft- 
Eble busiaces af your own. Hacked by largest 
international soft ice cream chain. 
WRITE WIRE PHONE 

‘TASTEE-FREEZ MOBILE gt? DIV., DEPT. P 

(2518 W. Montrose Ave., Chicage 18, 1M, Phone Ciraelia 7-6500 


REPLACE 
HIGH-FRICTION BUSHINGS 
with 

(MINIATURE BALL BEARINGS 


"1/8", 3/16" 


Dimensions 


ADDRESS: Dept. PS-1 


NEW 
HAMPSHIRE /®BALL BEARINGS, INC. 


PETersonouon, m. H. 


From the world’s leading supplier of 
electronics and stereo hi-fi equipment’ 


OUR 40TH YEAR 
qhe ‘tn and best ci 
featuring the latest equipment fror 
at prices that can’t 


yw 

HUNDREDS OF EXCLUSIVE 
LAFAYETTE FINE-QUALITY ITEMS. 

AVAILABLE IN THIS CATALOG ONLY 


The “complete, shopping. center" for the audio- 
hobbyist, techni jludent, engineer, 
anand desler. Mall the coupon today 


copy. 
LAFAYETTE LOCATIONS 
arash YORK, cry 


for your fr 


JAMAICA + BRONX 
NEWARK + PLAINFIELD. . 


says M. R. Stanley of Cali 
Many others “cleaning up’ 


‘This is an amazing new kind of 
fire extinguisher. Tiny“Presto”” 
(about the size of a flas 


. Guar- 
anteed for 20 years! Sells for 
only $4.95. 

Showit to civil defense workers. 
‘owners of homes, cars, boats, 
farms, etc. and to’ stores for re- 
gale—make good income. C.S. 
Melious ma 00 in just 


V 

five days. C. AEG » $1, 

a month Write now for FREE 
sales Kit. No obligation. 


MERLITE INDUSTRIES, INC., Dept. P- au 
it. 


‘Selence's New 


Midge Mi 


Presto Div., 114 East 32: 
INCANADA’ Mopa Co.,Li 
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Opportunity seekers find success the convenient, comfortable 
Sayin thelr "Eravel Tralers; Fully and a 


ampie storage space. Learn how to 
ShPikarsine of succesefal taller living 


SPECIAL OFFER 
a-month subscription... .omly 


$1.00 


BETTER THAN YOUR OWN 
SHOE STORE ut WOME! | 


ces moa tm Alt sixes 
LABAWCO PUMPS, Belle Mead 4. N. J. 


HELP STOP DEATH 
ON THE HIGHWAY 


WHERE TRAFFIC 
| | LAWS ARE OBEYED 
DEATHS GO DOWN! 


SUPPORT YOUR LOCAL 
SAFETY ORGANIZATION 


Published as 2 public service in 
‘cooperation with The Advertising Counei! 


Shrinks Hemorrhoids | 
New Way Without Surgery | 


Stops Itch—Relieves Pain 


For the first time science has found a new 
healing substance with the astonishing ability 
to shrink hemorrhoids and to relieve pain— 
without surgery. 

In case after case, while gently relieving pain, 
actual reduction (shrinkage) took place. 

‘Most amazing of all—results were so thorough 
that sufferers made astonishing statements like 
“Piles have ceased to be a problem!” 

‘The secret is a new healing substance (Bio- 
Dyne*)—discovery of a world-famous research 
institute. 

This substance is now available in sup- 
pository or ointment form under the name 
Preparation H.* Ask for it at all drug counters— 
money back guarantee, *Reg. U.S. Pat. Of. 


Print Your Own 


Cards, Stationery, Advertising. Circulars, 
labels, photo.and movie Ules, ciareh 
tags, ede: Save money. Sold disvet from fae: 
tory only, Kalsed printinglive engraving, too, 
‘Own a Printing Busin 


Print forOthers, Good Profit. Have home shop. 
Sunlor ren fib Seine Eup. Wengoolr ere: 
hing aay ro It insbort time, 


ts bow fer free dota 
RESSES, 


‘Meriden, Conn, 


BAND SAW REPAIRS | 


Do It Yourself with this new Kit which will help you ex- 
tend the life of your s 
Sle—Easyfow Solder and 


w" Bindes” Kit contains «strong | 
lux, enough to repair 6 Blades. 


Towether with Easy to follow instructions, 
Postpaid, “8.10 extra West of Rockies.) Re! 
Flux $1.00 ppd. ‘Check or money order onl 


WILLIAM FIEDLER, 1121 Lehigh Street, Allentown, Pa. | 


MUSCLE BUILDING 
INFORMATION 
Sensational New Methods 


Less Time—Less Effort—Better results 
O38-£, North Mimi 61, Fle. | | 


“MADE 51200 


ON ONE JOB” 


‘Some make more, some less. 


We help you start Your | 
Own All-YearBusiness 


Make BIG Money! With 
our easily operated, 
highly efficient wali 
washer, G. H. Jones 
made $1200 on one 
school job. E. L. Goss 
took in more than Peart 
$10,000 in one year. | aa 
E. ©. Taber wrote, “I made $400 gross in 
two weeks.” And no wonder... this machine 
washes walls 6 times faster and better than 
by hand —with no mess...no drop cloths. 
Your Money-Making Opportunity « We 
want more men to go into this profitable 
business for themselves and enjoy inde- 
pendence—freedom from layoffs and 
osses. Customers everywhere—homes, 
offices, schools, churches, hotels, etc. How 
much ‘you earn depends largely on you. 
What you take in is mostly profit. No need 
to rent shop or office; operate from home. 
Start spare time until full time is justified. 


Lose No Time —Send Coupon Today for All the Facts 


FREE BOOK! MAIL COUPON TODAY! 


= VON SCHRADER MFG, Co. 
N11 “W" PL, Racine, Wi 

Send at once (no obligation) your FREE booklet 
containing information about your WALL. WASH- 
ING MACHINE and how I can start my own 
permanent, profitable business. 


aa) 


Nese 
Address. 


+308 WINCHESTER 


-—— 


Seek SORTING RIFLE 


NEW NATO. HIGH 
VELOCITY CALIBER 

SPECIAL CLOSEOUT PURCHASE! Our gunsmith 
customizes this superb European rifle, converts prime 


Walnut stock to sporter contours, lightens. rounds forestock 
installs swivels, rebeds, headspaces, testfires. 


308 Winchester is 


WITH 4 POWER SCOPE 


$29.95 co 
SURPLUS scoF 
ave picked uo Jest a few andes 
ff ineve aX color correcteg scopes 


‘ur'cost with purchase of fe. 


the official NEW NATO caliber, sporting and target ammo available at all sport- 
ing goods stores. Add $4 per rifle for selected collector's grade exterior. 
SPECIFICATIONS: Lightening fast S-shot bolt action, Dox magarine fed, 22° 
bbl, sharp, accurate bores, rear sight adjustable for elevation and windage, 
all milled parts. $75 value, 
‘ACCESSORIES AND AMMO: 308 softpoint hunting ammo: 20 rds., $2.95. 
Leather sling. $2. Cleaning rod, $1. Gun case, heavy duty, $2. Cleaning kit, 
(batches, bore cleaner, gun oi) Sc. 
To ORDER: Enclose check cash ot money order. $10 deposit for C.0.D. Shipped 
FOB. Cuiver City. 10-day money. back 
uarantee. Calif. resid. add 4% state tax. 
11029 Washington Blvd., Culver City 40, Colif. 


a7 


DrGrabow 


Pre-Smoked 


“PIPES 


Only Dr. Grabow pipes 
are mechanically pre- 
\ smoked with fine 
tobacco. Need no 
breaking - in. 


/ Sweet and cool 
( from the 
first puff. 
Viscount 
i) 
Others to $10 
Imported Briar 


For Free Booklet Writ 
Dr. Grabow Pre‘Smoked 
Pipes Greensboro, N.C. 


B FLY YOUR OWN COPTER 
build, i imple 


WANTED! 


Mechanically Inclined 
Men to Qualify for 


BIG PAY JOBS |= 
AND SPECIAL FACTORY 
TRAINING IN DIESEL 


d qualified repairmen, operators, mechanics 
Manufacttirers, “teh a 


& 


1 Ad 
trainees, Don't wait. Men are needed 


Get the Facts Today. 


[Waite INTERSTATE TRAINING SERVICE 
lept. A-2, Portland 12, Oregon 


| Ruth information on 1.1.5. Diesel Courses, Speciol Factory 
[Tsining ond Diesel Job Opportunities 


STEP ASIDE 
for NO MAN 


LEARN KARATE... 
DEADLY DEFENSE 


an master Karate, 


Centers, how to. temporarily 
tense and attack meth 


tc KARATE Dept. 429: 


7471 Melrose Ave., Los Angeles 46, California 


FALSE TEETH gr 


New Plate Made From Your Old— 


Returned AIR MAIL Same Day .. 
FORMATION on 
hod that gives yo 
loo ect 


When Writing to 


Reveals 200 Ways 
to Make Extra Money 


GeronTUMTY,&S0 Deuba ep 173 Chcagy 10, 


Advertisers 
jease Mention Popular Science 


POW-R-TACH 


TRANSISTOR TACHOMETER 


AKE EXTRA CASH 


SHARPENING LAWN MOWERS THE MODERN WAY 


As Low As 
QQ) 3200.00 
2 


dollars in a 
average $5.00 per hour. 
Many mowers need sharp: 
ening With MODERN'S 
Extra’ Heavy Duty LAWN 
MOWER SHARPENER AND 
BED KNIFE GRINDER you 
have 6 machines in one, 
All operations are done 
‘Quickly and easily. You 
make money from the start 
Write for tree details. 

MODERN MFG. Co. 
Fair Oaks Ave. Dept. 
jena, California 11-5 


ASTRONOMICAL Fecescore ranrs: 


«9 SHOOK” STUFF 
HALLOWE'EN LP ALBUM 


ird_groans, moaning winds, 
and creaking’ stai 

fun, first time ‘ev 
with 40 min. of 
check or mi 

7000 Santa 


SAVE ZSGUITARS 


Direct trom Wholesale OVER 100 
... Low Discount Pric 


5-DAY FREE TRIAL _ 
Easy Terms! 


Suranwontp. bert. r- 


Nami 


Catalog— 
Discount 
Prices 


No home owner, mechanic, 
‘Owner of farmer can afford 
to be without this tool of a 
thousand uses. It's a powerful 
ichet wrench, gripping edges 


securely gripping up to 2” 0.0. 
It replaces complete sets of socket 


piles: is a! monkey wrench ana 
Because of its parallel 

lock-grip, is a perfect, portable vise 
Speclal gear 

instant adjust 


precision tool, unconditionally 

uaranteed. Used by U. 8. Army, Navy. 

ir Force. Coast Guard. STANDARD Kir 
Je jaws, 


Consisting of 4 interchan 
Including Universal Jaw; 
Jaw, Giant Utility 

Intern 


iaranteed of, money refunded. Use 


H 
H 
H 
H 
H 
H 


COMPLETE WORKSHOP 


IN ONE TOOL 


IMPROVED GEARED 
Plierench 


1D | enclose $8.98 (Check or MO) Send Postoald 
G Send ¢.0.0.—1 will pay $9.98 plus postage, C. 
Gi Charge to Dine 


Curved as well as flat surfaces, 
iter. It's an Internal- 


jaws and 


mission permits 
nt to any size. & 


ternal 
‘all for $9. 


Chicago 40, 11 
Plierench_ STANDARD 


D, fee, 
Club No, 


Great glue for 
every job you do 


For Free copy of As Guide to 


Good Gluing” send stamped, self- 
addressed envelope to Borden Com- 
pany, PS100, 350 Madison Avenue, 
New York 17, N.Y. 


BORDEN'S PRODUCTS FOR THE HOME HANDYMAN 


PAY 2 or 3‘ on the DOLLAR 


Bx. for 1000’s of Useful Items of 


U.S. GOV’T SURPLUS 


You BUY DIRECT from U.S. Government at TREMENDOUS savings. Eliminate 
AT THE AMAZING PRICES dicen Sve #10 MONEY! Bay ao LOW be onthe dalla, Gar DIRECTORY 

“ Gowt Surplus Sales lists 100° Army. Navy. Air Force Surplus Depots all over the world 
PAID AT GOV'T SURPLUS SALES Biiy JEEPS, sports equipment. hunting. fishing and photographic equipment and sup: 
Autos... $78 Tro $68 piss ra tae ic snd secs! sqespment, trucks, boats, ae es. Plumbing, 
Trucks 2/$212 Ma '99¢ hardware, office equipment & supplies. Tools, machinery, furniture. This 1960 book tells 
Boat $e90 Typevices $080 how, buy Gov‘ Surpiue DIRECT. No dealer profits to pay. Get on the gravy tain 


Comprar $9.69 Generetrs .§8.78 “Gov't Surplus oieecrony” to AVIATION SURPLUS, Dept.PS-10, Box 789, York, Pa. 


MAKE MON EY cs 
Repair 


BLOWGUN SET 
‘for target and hunting 


Thit omazing gua hos 


i retinas \ 


Sven toric oi 


EARN UP TO $5 AN HOUR 
IN YOUR OWN BUSINESS 
‘Stat your own potable Business inte cor 
WILE YOU LEARN work to prc 
brenda 


WHAM-O MEG. CO” Box Hi-10,San Gabriel, California 


BARBELLS 


SEND FOR FREE CATALOG. 
‘BUR BARBELL CO. 
. New Jersey 


Many now enjoy 
up to $100.00 per day plus Bi Bonus payme 
me tell y bbe fe owner that 


CHAS. W. CRADER, P. 
Fort Worth 1, Tex 


SCOTLAND YARD 


at Home | SPECIAL ‘ 
MANY FINISH IN 2 YEARS Thascaiy Wecarila; 16k © + 
No classes. No time wasted going to and from school. powertul 38 § & W6-shot 


eLlokitie 38 


Progress as fast as your time and abilities permit. Standard Enfield Revolver was used by 
H. S. texts supplied. Thousands enroll each year in this Britain's secret agents & WW I) Commandos when a 
63-year-old school. Send for FREE descriptive booklet ‘small, compact weapon was essential. Has light recoil, 


fe itis snub nose model features thumbrest target FD, 
& fires easy-loget 8 & W ammo, Good Cond. : 

|: Gree iconmae eomes Selected models add $3. 25 rds. 38 ammo $1.80, 
Lesrescl pcre paeroopestens holster $3.95. Genuine double lock police handculfs, 

| without obiigation. please send PREE descriptive booklet Chrome finish’ with 2 keys $5.75. Shipped FOB, 
Lay express charges collect. Calif, res. ada 4% stale 
tan, Lo-day money back guarantee. Send cash, check, 
OF W.0. COO's require $8 epasit 
Seaport Traders, Inc., ter "angews 15 tai 


| Name... 
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THE 1960 POPULAR SCIENCE 


“HOME IMPROVEMENT 
HOLIDAY” CONTEST !! 


YOU CAN ENTER NOW! 


‘Submit a brief description (not to exceed 50 words) and a photograph or sketch 
of any home improvement project completed on your home between December 
Ist, 1958 and November 30th, 1960, when the contest closes. All projects completed 
within the specified two year period are eligible, whether you did the job yourself 
or not, however, the written contest entry itself must be your own work submitted 
in your name. The project must have been completed while you were the occupant 
of the home or apartment. Use the official entry blank below. The name and ad- 
dress of your local Building Supply or Hardware dealer must be filled in on the 
blank or the entry is void. 


All entries will be judged by The Bruce, Richards Corporation, an independent 
judging organization, according to how well the project answered a specific require- 
ment and the project's overall inventiveness. All projects are eligible no matter how 
small. Writing ability and quality of the photograph or sketch are not significant. 


Only one prize to a family. 
Trip prize must be taken before Dec. 31, 1961. Judges’ decisions are final. In the 
event of ties, duplicate prizes will be awarded. All entries and contents become the 
Property of Popular Science Publishing Company, and none will be returned, Win- 
ners will be notified by mail and a complete list of winners will be published in 
POPULAR SCIENCE Monthly. 


to anyone in the United St 
Co.,and their families,and its ad 


Publishing 
All entries must be post marked by midnight, 


November 30th, 1960 and received by December 
9, 1960. 


Remember to attach your project photograph or sketch 


Mail entries to: 
Home Improvement Holiday Contest 
Box #600 New York 46, New York 


Bi cry. ZONE___STATE. 
Your Building Supply or Hardware Dealer is: 


ge 


CITY. ZONE. STATE. 
(Use separate paper with coupon attached if extra space is needed.) 


a 

a 

a 

| 

Bi xopnss____ «TW __________ 
a 

a 

a 

a 


fo) Contest subject to federal, state and local regulations. q 
i Ml SEE NEXT PAGE FOR VALUABLE PRIZES=> 


WIN-WIN-WIN-WIN-WIN! 


LARK SEDAN 
Step out in front with the 
STUDEBAKER LARK. 
Here's the 2-door sedan All 
America wants . .. and it can 
be yours. For economy of 
operation, for ease of per- 
formance, for features that 
put you far out front — it’s 
the LARK! 


Scooter 

ith the trim styling ex- 

terior design and top mechan- 

ical features, Get up to 80 
miles per gallon or more 
its easy to drive, econom 

run, Another outstanding 

deelen by HARLEY-DAVID- 


FIRST PRIZE 


2 DeVRY SCHOLARSHIPS 
Two DeVRY Tech Scholar- 
ips in Electronics for 2 
lucky winners. Your choice of 
36-weeks tuition-free training 
in the Chicago or Toronto 
Laboratories, or a complete 
home study program. Compe- 
tent, experienced instructors 
just one reason why 
'Y graduates do so well 
Ip the electrons Bald. 


GRAND PRIZE 


ROUND TRIP TO RIO 
VIA VARIG JET 

A fabulous seven day holi- 
day for two in glamorous 
Rio de Janeiro, Brazil via 
Varig. Winners will be 
guests of the plush Hotel 
Gloria—round trip jet fares 
from New York — hotel, 
meals, sight-seeing trips. 


2 STANLEY TOOL ASSORTMENTS 
Here's the opportunity to 
have the tools you've always 
wanted. Make your own ae 

the STANLEY 


alogs. Select $250. worth 
hand tools, $250, worth in elec- 
tric tools by STANLEY! 


4SEE PRECEDING PAGE FOR ENTRY BLANK 


500 FABULOUS PRIZES 


S 4 SETS OF 
ENCYCLOPEDIA BRITANNICA 
The world’s greatest 
treasure house of knowl- 
edge. Equivalent to a li- 
brary of 1,000 books. The 
Encyclopedia Britannica 
is virtually essential in 
‘every home where edu- 
cation is valued and re- 
spected. 


LACK DECKER 
H.P. HEAVY DUTY ROUTERS 
BLACK & DECKER brings 
rou the fast, accurate 


1g tools, assuring 
professional results. This com- 
lete kit by BLACK & 
HECKER features 6 of the 
most popular and useful bits. 


20 PORTER-CABLE SANDERS 
the PORTER-CABLE 
Finishing Sander for star per- 
formance! Orbital motion lets 
you produce professional re- 
sults on all sanding jobs. Mo- 

tor-driven, 
transmission, 


xclusive gear 
imple abrasive 


50 SOUTHERN SCREW 
“*D0-IT-YOURSELFER” PACKAGES 
For the do-it-yourselfer 
SOUTHERN SCREW COM. 
PANY makes-up a “pack 
of wood screws, sheet metal 
Screws and stove bolts in var- 
ied sizes. It’s the handyman’s 
help vourgelt” it. «with 

‘THERN’s accent on 
Sally. 


4 SETS OF 
VANDERBILT TIRES 
Set of four (4) V-120 


Built-in 

Your Choice: Tubeless, 
Tube-Type, 100% Ny- 
lon, Miracle Tyrex Cord; 
Black & Whitewall. 


50 SETS OF WOLVERINE 
BOOTS AND GLOVES 
‘WOLVERINE presents 
“the perfect pair”... a 
pair of field boots, ‘and 
a pair of work gloves. 
The WOLVERINE 
boots feature light- 


weight, waterproof con- 


struction . . . the gloves 
have built-in WOLVER- 
INE wear-ability. 


5 SHOPMATE RADIAL ARM SAWS 
SHOPMATE New Radial 
Arm 7” Saw brings you all the 
cuts and accuracy of a radial 
saw plus the flexibility of a 
portable saw. It features sim- 
ple, practical and accurate ad- 
justments, with a crosscut 
capacity of 16" on 1" hoard. 
rip cut capacity o! 
outboard! 


75 BERNZOMATIC 
CARRY-ALL TORCH KITS 
ERNZOMATIC bi 
famous Propar 
Kit complete with an all-pur: 
pose metal carrying case. It 
includes cylinder, pencil burn: 
er unit, utility burner head. 
tip, lame spreader 
t spark-lighter. It's 
ready for action 


150 SWINGLINE STAPLE 
GUNS 


High - compression Sta- 
ple, Gun, with exclusive 

wuilt-in staple extractor. 
It’s a favorite home tool 
by the world’s largest 
manufacturer of staplers 
for home and office, 


100 WHITE LUFKIN 
STEEL TAPES 

This Banner Tape is the 
first choice of artisans in 
every building trade 
Home-owners, too, will 
appreciate the quality 
features of Lutki 
It's easy to read, 
handle —a “must” 
every craftsman 


200 RAY-0-VAC NITE 
HAWK HEADLITES: 
Your hands are always free 
with this RAY-O-VAC HAWK 
HEADLITE, complete with 
battery and belt carrying case, 
‘Whenever you need two hands 
ready. theRAY-O-VAC NITE 
HAWK HEADLITE becomes 


25 MILLERS FALLS 
#1144 Nylon Safe-T-Drills 4 
new shock-proof 
joused in rugged a 
DuPont Nylon...formod- 
er all around use. Light 
pelght plenty othian 

power for 
work. 


Contest prize arrangements by Marden-Kane, Inc. 


HOME IMPROVEMENT HOLIDAY 


CONTEST HEADQUARTERS 


For materials, 


CALIFORNIA 
Arcadia Lumber Company 
21 North Santa Anita Ave. 
‘Arcadia 

Hammond Lumber Company 
306'E. Huntington Drive 
‘Rreaala 


Hammond Lumber Company 
ig301'S. Bellflower Bivd. 
Bellhower 

George C, Jacobs Company 
{60 Went uh Street 

Eureka 


Hammond Lumber Company 
Sor Sierra Way 
Fontana 
Hammond Lumber Company 
01'S" Arroyo Parkway. 
Fasaena 
Hayward Lumber Co 

Aboot Street 

San Lorenzo Building Supply 
Ist fesperian Blvd. 

in Lorenso. 
Fisher Lumber Company 
[uth & Colorado Avenue 
Santa Monica 
Hansen Building Materials & Supplies 
Corner Anthony and Tart Streets 
Franauiliity 
Hammond Lumber Company 
Ge hain Street 

Venice 
Hammond Lumber Company 
{iei2 Harbor ive. 
West Santa Ana 
Rossman Mill & Lumber Co., Ltd. 
BO. Box 
Wilmington 


coLorapo 
United Lumber & Hardware 

01 Bridge Street 

Brighton 

Morgan County Fed. 8. & L. Assoc. 
190 West Kiowa Avenue 

Fort Morgan 


CONNECTICUT 
Burritt Building Materials, Inc, 
415 Knowlton Street 
Bridgeport 

‘The Wm. G. Glenney Co. 
36.No. Main Street 
Manchester 


FLORIDA 
Bond-Howell Lumber Company 

200 South Segrave 

Daytona Beach 

Causeway Lumber Company, Inc. 
Sei7'S “Andrews Avenue 

Fr, Lauderdale 

Brooker Lumber Company 

235 S'W. Second Avenue 
Homestead 

cala Luriber Company 

fad North Magnolia 

eal 

Leon Federal Savings & Loan Assoc. 
Ii’South Monroe 

‘Tatiahassee 


MLINOIS 
Edward Hines Lumber Company 
Su Archer Avenue 

whicago 


G4 Porutar SCIENCE OcroseR 1960 


advice, estimates, financing 


Edward Hines Lumber Company 
BeNorh Uaversne Avenue 

hicago 
Edward Hines Lumber Company 
Lies North Basted Street 

thicago 

award Wines Lumber Compan 
5as) Milwaukee Avenue 
Ehicaso 


Edward Hines Lumber Company 
3149 Milwaukee Avenue 
Chicago" 
Edward Hines Lumber Company 
‘ies Lincoln Avenue 

Ehicao 

Edward Hines Lumber Company 
Tot Balmoral Avenue 

Chicago 


Edward Hines Lumber Company 
$628 West aird Street 
Chicago 
Edward Hines Lumber Company 
Tea0 West oth Street 
Chicago 
Edward Hines Lumber Company 
Main Vara ftetail Store 
214 South Woleott 
Ghiease 

gregh Lumber Company 
Fir ‘North Narragansett 


opeph Lumber Company. 
forth Kimball Avenue 
Ehicazo 

Edward Hines Lumber Company 
ae ‘West 25th PI 


Joseph Lumber Company 


ig te er Comean 
ereatmentame como 
Beiavaiae 

Eaves ng Lumber Company 
eS eae 

Fara ting Lumber Comoanr 
ie 

Eley ies Lumber Company 
Breet eee 
BEES 
Freereebe comoenr 
Tear 

Ress 

a 
tor 

Eee 

Fava ines Lumber Comean 
sare as Kea 

Fare Hiny me Company 
ees 

anges ins Lymer Comoan 
rs 

ie 

ie tier ume Company 
pipiens 
iveanee 

Een ate, Lambe Convery 
Byte 

eis 

Eee ies Lumber Company 
Eiuaiaes 

Bane 

Bee ier & Gren Comey 
ey 

Ege ines Lambe Comoeny 
Saas 
ares 


INR Beatty Lumber Company 
Slot West doth Street, 

‘Oak Lawn 

INR Beatty Lumber Compa 

3837 Gouth sand Avenue 
‘Oak La 

INR Beatty Lumber Compa 

a0 Beatike {ged Street 
Orland Park 

Edward Hines Lumber Company 
TSouth Hale Avenue 

Palatine 

Edward inex Lumber Company 
Park Ridge 

M, 8. Carver Lumber Company 
gia Bast War Memorial Bri 


Sawer esis To, 
Box iba 
Philo 
Edward Hines Lumber Company 
720 West Madison Street 
River Forest 
ward Hines Lumber Com 
Fc Workistavenucs O™Pe™Y 
Charles 
INR Beatty Lumber Company 
iii Wext North Street 
Fintey Parke 
Edward Hines Lumber Com 
Tn'sonterey Avenue ©°™"" 
Vitia Park 


INDIANA 
unlap & Company, Ine. 
th &e Jackson Strack 

hamibus 
Elkhart Lumber & Sawmili Co., Ine, 
Fico Jonnaon street 
Elkhart 
Central Lumber & Su 
S (& Pershing Sts. ad 

"ymour 


KANSAS 
Davis Lumber Co. 

‘aa Bast int Street 
Hutchinson 

Home Lumber Compat 
20 Grant Avenue 
Sunction Cy 


Louisiana 
Pate amet fy Supply Co, ine. 

Coe anal 
mee 


MARYLAND 
Western Maryland Lumber & Sup. Co. 
0 Meaulien Highway 

Cumberland 

‘The Wm. D. Bowers Lumber Co, 

Bui East Patrick Street 

Frederick 


MASSACHUSETTS 

Middlesex Lumber & Fuel, Ine. 

Depot Square 

Beatora 

Knight Home Modernization Center 

abot Street, 

Beverly 

Chairtown Lumber Company 
Gardner 

Tessier Millwork & Lumber Company 

II Jackson Street, 

Holyoke 


untsora 
manpage min 
Tnvgnwannanger’ 
EE Lanter cononny 
Sishnus commer = 
alae 


‘Lampland Lumber Company 
$10 Bast oth Street 
St Paul 


MONTANA 
Gallaten Lumber Company 
$31 West Main 

Bozeman 


Monarch Lumber Company 
1003 ih Avenue, North 
Great Falls 


NEBRASKA 
Johnson Cashway Lumber Co. 

PER Breet 

Millard Lumber & Grain Co. 

i South Firth street 


naan sont Beek 


NEW YORK 
Wem 2. Morse Lumber Com 
Wott reet: Week Soma 
Rochester 


Ronkonkoma Lumber Company. Inc. 


1s Hawkins Avenue 
Honkonkoma 

Kellogg Lumber, Ine. 
‘Meadow Street 

Utica 


NORTH CAROLINA 
First Federal Savings & Loan Assoc. 
Bo West Bduerton Street 
aman Lumber Ca 
fi2Ramsour Street 
Durham 
Gang Fear Supply Co. 

‘West Russel Strect 
Fhvettevite 
Bridges Hardware Company. tne. 
Kini Atountain 
Gapitol City Lumber Com; 
fafelgn ae 


onto 
We tomer mer co 

Me Elves as 

fap Rung Natriae c, 
Raby uate Mate 

ci 

BesAdeay Luter Company 


Grete Lumber Compa 
14110 Lorain Avenue mee 
ag 

EOLA ting 

eee 

Bieter 

Began 

Hisats 

Hove camber Com 

a2 Rast Smith Roed iia A 
ees Lambert Supy co 
4 east ‘Church Streets 


toute ‘Lumber Com: 
fo Canai Street 
Sttovitie 


Stewart J. Metlugh Lumberteria, 
$050 Montgomery Road Te" 1B 


Belverton 
MeDowell Lumber Company 
215 South 7th. Bree 
Bteubenvalie 
han Laumeber Company 
Besoutn iin lant Street 


Eucla Lumber Sales 
Sat Buclld Avenue. 


Georgia-Pacific Corp, 
Retail Department 
Toledo 


PENNSYLVANIA 
‘Trexler Lumber Company 
Sp North oth Street 
‘Aliontown 
Seibert Lumber Store 
Scltmbla Ave: at Eisenhower Bivd. 
Mechanicsburg Lumber Co 
B25 South Locust Street 
Mechanlesburk 
‘Arnold Lumber Company 
{30 Fourth Avenue 
New Kensington 
Selinsgrove Savings & Loan Assoc. 
North Market Street 
Selinagrove 
Broscious Lumber 
th & Duke: Northumberland 
33) North tad, Sunbury 
Peter Lumber Com 
fe) Oxtord Avenue 
Bhitadetphia 
Soh ‘Lumber Company 
350 Rain Street 
Echwenksviite. 
Johnson: Sizer Company 
Ber South Bock Avenue 
Merrett Lumber Yards, Ine. 
Stowe 


SOUTH DAKOTA 
Reresford Lumber Company 

Boi North and Street 

Berestora 

Bachmayer Lumber Company 
Paulkton 

Flandreay Independent 

Eumber Company 

ioe Souths Creeant 

Fisndrea 

Mobridge Lumber Company 
Mopriage a 
Schoeneman Brothers Company 
Ses Fant gin Street 

Sloux Falls 

Scott Lumber & Supply Company 
Soo loth Street 


vexas 
TyepleLamter Comeny 
Bresiwans 

Eee Ber yoy te 
a ar Sup 
Gai North Lamar Biva 
ERE cater comoury 
ory 


Westhoff Merch. Company 
Box 608 


swineah Bainter Company 


‘or Lumber Company 
Sire ie Mykawa Road 


‘Morgan Butlders Supply, Ine. 
forth Palouse Aventie 

‘Wale Walla 

‘Todd Hardware Company 

13S Paci Bremerton 
‘Callow, Bremerton, 

J.W, Mack Builders Materia 

Je Catlin Street 

Kelso 


SA Mack uider Natori 
An 

Eitgede Wonern tater 

Largpera' Merchandise Company 

SR 

Sha 

Rete Ruane centr 

eagle Grae 

Fapiey Later Compan 

apie. amps comouny 

Boia 

eer rer Com 

‘Ue East oth — 


Peat 
Se act wan om 
rata Same” 


IRGINIA 
Bailey Lumber Company 

This Biuenela Avenue 
Biueneld 

Dunbar Lumber Company, Ine. 
Mis 12th Street PA 
Dunbar 


wisconsin 
vrovpen eying oan Amoctation 
rumen ea 
ORs 

Write Lumber company 
tats 

Firs Gove Pcl supnly Ceo. 
Bg Gas Del Saapusce 
belgie Company 
Sgledarbss comer, 
iar 
Gellert 

Be ve 
tiene 

HOD AEPSL  ont 
Milwaukee Me 
comes ne 

Buscola 

iecpiged tain Coco 
eae 

Yale company 


Stevens Point 


CANADA 
Eutherford Home Improvement 


SS'Atwater Avenue 
Montreal. Que. 

Reliance Lumber Company. Ltd. 
Ge tnd Avenue, North 
Saskatoon, Sask. 

Valley Lumber Yards, Ltd. 

BO Drawer $20 

New Westminster, B.C. 
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By Ken Fermoyle PS Detroit Editor 


German Engine for Tiny Ford? 


pee small Ford expected sometime in 
1961 may use an engine, and pos- 
sibly other drive components, made in 
Europe by Ford of Germany. The engine— 
planned, engineered, and now being tested 
in the U. S—could be built in Germany 


and shipped to this country at less cost 
than it could be made here, according to 
some sources. Ford is also considering a 
German-built transmission for the small 
car—which will compete in the VW-Re- 
nault-Anglia price-and-size range. 


Small-car aches and pains. The 
switch from a big car to a small one may 
cause bodily pain to a driver, warns Dr. 
J. F. Strauss Jr. of Chicago. Dr. Strauss 
recently has treated patients who had de- 
veloped aches in the chest, hip, or back a 
day or two after the switch in cars. 


Recipe: stainless-steel engine. 
‘Take a batch of stainless stampings, add 
several cups of copper foil and wire, then 
bake in a 2,100-degree oven. Result? A 
lightweight, powerful, four-cylinder engine 
that develops up to one horsepower per 
pound and more than one horsepower per 
cubic inch. 

‘The stainless-steel engine, developed by 
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The pains result from changes in driv- 
ing positions and habits (shifting gears, 
perhaps), the doctor explained. The diffi- 
culties were not limited to six-footers; only 
one of his patients was over five-feet-ten. 
“Symptoms . . . may require as long as 
two or three weeks to subside,” he adds. 


Lloyd Taylor, designer of the postwar 
Crosley “Cobra” engine, features a com- 
bination cylinder block and head assem- 
bly—formed not by casting in the conven- 
tional way, but by welding and furnace- 
brazing together thin steel sheets. Since 
the steel sheets have a uniform wall thick- 
ness, “hot spots” caused by uneven metal 
concentrations don’t occur. The thin 


CONTINUED 


the new 1961 


EVINRUDE 


are out 
in front ! 


New! And looks it! If you've been waiting for your 
dream motor, wait no more. Evinrude’s all new 
Starflite III is here. What does it offer? The might of 
75 hp! The smoothness of a V-4 engine! The speed 
of Jetstream Drive! The quict of sound-sealed, cush- 
ioned power! 


New fixed-jet carburetion is combined, for the first 
time, with thermostat-controlled engine temperature 
for the ultimate in efficient, fool-proof performance. 
A new AC generator, with transistorized regulation, 
lets you enjoy all the latest electrical accessories with 

never a worry about battery drain. 


For 1961... Evinrude presents two 
brilliant Starflite models, a new, luxury- 
performing 40 hp Lark, the “big buy” 40 hp Big Twin, 
and four other models of efficiency from 3 to 18 hp. 


Fall is your best time of all to drive a good boating 
bargain. See your Evinrude dealer now. Ask for your 
FREE 24-page 1961 catalog, or write: Evinrude Motors, 
4018 N. 27th St., Milwaukee 16, Wis. (In Canada: 
Peterborough, Ont.) A Division of Outboard Marine Corp. 


ewiiimnmsm Fe wu co 


I rinst in oursoanoe 


DETROIT REPORT continued 


stampings dissipate heat more rapidly 
than thicker castings, reducing pre-igni- 
tion or “knock” and permitting very high 
compression ratios (12:1; 21 optional). 

The engine, reportedly near production 
by Tyce Engineering Corp. in California, 
has dual overhead cams and can be made 


Glass fuel tanks? The trucking in- 


dustry’s search for ways to increase pay- 
loads may pave the way for reinforced 
fiber-glass to replace steel in diesel-fuel 
and air-brake tanks on many over-the- 
road tractors. Fiber-glass tanks are much 
lighter: a 100-gallon model weighs less 


in four displacement sizes merely by 
changing crankshafts. The 3%4-inch bore 
stays the same. The four engine sizes and 
horsepower ratings are: 91 cu. in., 115 hp.; 
105 cu. in., 125 hp.; 120 cu. in., 150 hp.; 
135 cu. in., 175 hp. First installations will 
be in boats, sports cars, and race cars. 


Holding back the flood. A rubber- 
tipped needle valve that eliminates carbu- 
retor flooding caused by foreign material 
jamming the needle seat is being used on 
all 1961 Chrysler-built cars. 

With conventional steel-tipped needle 
valves, a tiny particle wedged in the valve 
seat can prevent the valve from closing 
fully-and. fuel trickles through, flooding 
the carburetor. The Chrysler rubber- 


tipped valve simply envelops small par- 


ticles and closes 


than 70 lb., compared with steel’s 160 Ib. 
Other advantages of fiber-glass tanks 
include high resistance to rupture under 
shock, resilience that minimizes failure 
caused by vibration-induced fatigue, and, 
because they are nonsparking and noncon- 
ductors of electricity, less fire hazard. 


California anti emoggers (cont.). 
Detroit hopes to tone down cars-cause- 
smog complaints from Californians, if not 
smog itself, by installing fume-reducing 
crankcase breathers on all 1961 cars sold 
in the state. 

‘The “emission reduction systems,” their 
flossy official name, pull crankcase vapors 
(which otherwise would be discharged 
into the air as unburned hydrocarbons) 
into the intake manifold when manifold 
vacuum is low. Vapors then flow into the 


Now it’s compact trucks. Ford’s 
Falcon Ranchero pickup, introduced 
earlier this year, is just a sample of what's 
coming in trucks later this fall. Both Ford 
and Chevy are ready to hit the showrooms 
with a complete series of light trucks using 
engines, transmissions, and running gear 
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cylinders and are burned. A valve restricts 
vapor flow at idlé when it might make the 
fuel mixture too lean. The valve also re- 
tricts reverse flow of the blow-by gasses. 
The positive crankcase breathers have no 
effect on exhaust fumes, biggest source of 
hydrocarbons and other smog-producing 
gases. 

In addition to being “mandatory op- 
tions” on all California cars, the breathers 
will be standard equipment for some 
models, voluntary options for others. 


lifted whole from their compact cars. 

‘Among the new lightweight haulers are 
pickups that can be loaded from the sides 
as easily as the rear, small vans, and hand- 
some panel delivery vehicles. Low first 
cost, good fuel economy, and excellent ma- 
neuverability will be major selling points. 


A new kind of cushion against wear and repair 


DETROIT DEMANDS IT! KENDALL HAS IT! 


Higher Quality Protection for Your High Performance Engine 


Today's automotive engines are the most effi- 
cient in history. Built into them is the smoothest, 
quietest flow of power ever offered motorists. 
But, automotive engineers state that the con- 
tinued enjoyment of these features demands the 
protection of a motor oil above and beyond all 
former quality standards. 

That is exactly what KENDALL SuperB 
MOTOR OIL offers you . .. increased protection 
for your greater driving pleasure. 

Refined from the richest 100% Pennsylvania 
Crude Oil, here is an all-weather motor oil that 
simultaneously solves combustion chamber de- 
posits, valve lifter sticking, cold engine sludge 


and hot engine varnish. By minimizing wear, it 
minimizes repair. The economy of its quality is 
further enhanced by giving you more miles per 
gallon of gasoline, too. 


Since 1881 we've made quality our business. 
Never before have we offered with such pride 
a product like KENDALL 

SuperB. To keep your car 
running like new at less 
cost to you, ASK YOUR 
FAVORITE DEALER 
FOR IT. Kendall Refin- 
ing Company, Bradford, 
Penna. 


% 
KENDALL 


MOTOR 0 


Remember how great cigarettes used to taste? 
LUCKIES STILL DO 


— 
—" 


CHANGE TO LUCKIES exis 
and get some taste for a change! 


Pret of SE Saanison Slecor Conpeny —“Slaces t wile nd? 


Again, compacts are the hot news—new makes, 
new models, a sizzling new V-8 engine...The 
big cars? Surprise—they’re shrinking—but 
loaded with fresh gadgetry ...On the following 
24 pages, PS gives you the Big Picture fo 


Je 


mew cars 


Compacts come hot now. Spectacular performers 

are the BOP cars, the Corvair offspring for Buick, 

Oldsmobile, and Pontiac. Here’s your first look at 

the Special, F-85, and Tempest. PAGE 72 
“Driving the Buick Special is a delight,” says 

Devon Francis. He tells why in his exclusive report 

from the driver's seat. PAGE 
Dodge has a compact this year, too: Lancer. PAGE 
Big cars also make news—smaller outside but not 

inside, sprinkled with mechanical innovations. PAGE 78 


new engines 


The BOP compacts are hot cars because they have 

brand-new V-8s—made of aluminum to eliminate 

dead weight. Here's an inside view of this radical 

power plant. PAGE 76 
And another new engine. Studebaker gets rid of the 

old flathead, readies an OHV six for Lark. PAGE 83 


new ideas 


Do you know which week to shop for the best deal 

ona new car? Which accessories save you money? It’s 

all in “Six Ways to Save Money Buying a New Car.” PAGE 85 
‘You can stay away from the lemons if you know 

how to be your own test driver. PAGE 88 
And safety. Have they cut corners in the rush to 

cut size and weight? Here are the facts from safety 

expert Paul Kearney. PAGE 92 
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GM’s New Entries: the “BOP” Cars 


Buick, Olds, Pontiac 
Go Compact 


Here are the hottest little cars to come down the pike in years 
—and there’s an aluminum V-8 that cuts engine weight in half 


By Ken Fermoyle 


‘OU are now getting your first look 
at three brand-new automobiles. 
‘They wear nameplates that for a 
decade have signified bulk, frills, and 
power. The new ones are not big or gaudy. 
Powerful they are. 
‘These are the Buick Special, Oldsmo- 
bile F-85, and Pontiac’Tempest compacts. 


All are much smaller, more economical, 
‘and lower in price than their big brothers. 
‘The power comes with another innova- 
tion: a V-8 engine made of aluminum. It 
develops 155 or more horsepower from 
215 cubic inches (34-inch bore, 24/5- 
inch stroke). The big thing: It weighs just 
350 pounds, half as much as a standard 
cast-iron engine like the Olds Rocket. 
The BOP cars are a family, sharing 


is for Buick, whose portholes are fabled. 
So how can you miss it? The Special, it’s labeled. 
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many parts and features (dimensions of 
all three are almost identical inside and 
out). But they differ in details. They share 
nothing with big Buicks, Pontiacs, and 
Oldsmobiles except names and dealers. 

Here’s what they're like: 

@ Size. They are right in the middle of 
the compact class: a bit bigger than Cor- 
vair and Rambler American, smaller than 
Comet and Rambler Six. Wheelbase is 112 


is for Olds, 

Tagged the F-85. 

Though not supersonic, 
Ne lively to drive. 


inches, overall length about 189 inches, In- 
side, they are roomy. Leg room and head 
room almost match big-car dimensions, but 
hip room and shoulder room are about 
two inches less. 

© Power. That half-weight hot engine 
zips the BOP cars away from any other 
compact (except the Lark V-8). They out- 
scoot many full-size makes. 

@ Economy. The BOP compacts run 


is for Pontiac, 
With cat’s-eye grille. 
Tempest offers a 
Four or a V-8 mill. 
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No look-alikes, BOP cars differ inside and out 


FAMILY RESEMBLANCE SHOWS, but sculptured 
lines in the body sides and fenders, plus indi- 
vidually styled dashes and interiors, help give 


25 percent farther on a gallon of gas than 
their big brothers, but not quite as far as 
less powerful compacts. Mileage should 
average 19 to 22 mp.g. 

© Looks. They are not stripped models, 
but handsome, well-appointed cars unclut- 
tered by ostentatious gimmicks. (A lot of 
people will like that.) 

© Cost. Base prices should start around 
$2,200 to $2,400 (the cheapest 1960 Buick 
was more than $2,700). But by the time 
you get one delivered with automatic 
transmission and other oddments, you'll 
be lucky if the bill is less than $3,000. 

The differences. You won't have any 
trouble telling the BOP cars apart on the 
road. Grilles, hoods, rear decks, and side 
panels are all distinctively individual, as 
the photos show. Under the skin there are 
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each BOP compact its own identity. Stylists 
used chrome trim less lavishly than on the 
bigger cars—they couldn't afford it. 


significant variations among them, too: 

© Pontiac Tempest. The basic car 
comes with the four-cylinder engine (split 
from the big Pontiac’s standard V-8—as 
described last month in PS) and a floor- 
mounted stick shift. The bigger alumi- 
num V-8 (identical with Buick’s) is an 
extra-cost option. The Tempest has the 
unique transaxle we also described last 
month: Its transmission is located at the 
rear axle and connected to the engine by 
a slim, flexing shaft. This makes possible 
an almost flat floor—no transmission 
hump, a vestigial drive tunnel—and also 
independent springing for rear wheels. 

© Olds F-85. The standard job is the 
aluminum V-8, rated at 155 hp. at 4,800 
r.p.m., using a two-barrel carb, regular gas, 
and an 8.75:1 compression ratio. They'll 


... And here are the BOP station wagons 


FOUR-DOOR MODELS ALL, wagons have a fifth 
door at the rear. It is one piece, hinged at top 
to lift straight up. In the Olds F-85, the rear 


also sell you a power pack (four-barrel 
carb and 10:1 compression-ratio head, giv- 
ing approximately 175 hp.). The auto- 
matic transmission (optional) is a scaled- 
down Hydra-Matic with a new twist—a 
variable ratio in first gear. 

© Buick Special. The aluminum V-8 is 
standard again, rated at 155 hp. but at 
4,400 r.p.m. The optional transmission is a 
smaller, lighter—tricked up—Dynaflow. It 
gains efficiency at higher speeds by routing 
some torque around the converter through 
a direct mechanical linkage to the output 
shaft. 

The engine. Aluminum power plants 
have a long and troubled history in De- 
troit. This one first came out of GM Re- 
search more than three years ago. It is a 
conventional design—90-degree V—that 


window rolls down (there's a power option). 
‘The window is fixed in the other makes. Wagon 
fans may miss the length-adding tailgate. 


combines familiar features from many 
cast-iron engines. 

Revealed a Buick man: “One problem 
was caused by the different rates of expan- 
sion between aluminum in the block area 
surrounding the upper part of the crank- 
shaft bearings and the cast-iron bearing 
caps. We got distortion and the bearings 
went out of round. You can figure what 
this did to crankshafts.” 

‘The solution: They beefed up the bear- 
ing caps, making them rigid enough to 
hold the aluminum sections in line. 

Early aluminum castings were porous. 
They leaked. So special impregnating 
compounds had to be brewed. (Cast-iron 
engines require impregnators, too, but dif- 
ferent kinds.) 

The new engine is of course not all 
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aluminum. Cast iron is used in areas of 
heavy wear and load—cylinder-bore liners, 
valve guides, exhaust manifolds, and main 
bearing caps, for example. The camshaft 
is cast of a special chrome-nickel-iron 
alloy. The crankshaft is Armasteel, a heat- 
treated cast iron. 

The dry cylinder liners are 3/16-inch 
iron, with grooves around their outer sur- 
faces. The aluminum block is cast around 
the liners, gripping them permanently by 
the grooves. 

Both Buick and Olds accepted this basic 
block. Thereafter they went their own 
ways, capping the block with different cyl- 
inder heads and valve setups. 

Olds engineers stuck with the same 
wedge-shaped combustion chamber that 
they have been using in their big Rocket 
V-8s. They knew it was dependable. It is 
also amenable to souping up (with the 
high-compression power pack that Olds 
offers). 
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Three engine rooms reveal 
separate approaches 


THERE'S LOTS OF SPACE around the four-cylinder mill in 
the Tempest Te Olds and Buick V-8s come closer to 


is, though the plugs, happily, 


filling room: 

can “al be polled without trouble, Note variation in bat. 
lacement. Cast-iron four outweighs the aluminum 

Vs 7 about 120 pounds, has less horse 

in lower speed ranges. It sho 

Mi The slaninums V5 above i Busck's version, 


ywer but more 
be cheaper to 


‘The Buick men aimed for efficiency and 
economy. They shaped the combustion 
chamber to a pinched, flattened ball. The 
idea was to provide greater volume with 
less surface area. That reduces heat losses 
and converts more of the burning energy 
into usable power. 

When you lift the hoods, the most notice- 
able difference between’ the Olds and 
Buick engines is their air cleaners. Buick 
is conservative, using the conventional 
upright type. Olds’ air cleaner, however, 
clamps down on the intake manifold, com: 
pletely covering and surrounding the car- 
buretor. The advantages: protection for 
the carb, better silencing, and more uni- 
form fuel temperature (faster warm-up, 
cooler cruising) . 

‘The water-jacketed intake manifolds 
also look different, but that’s to accommo- 
date the air cleaners. Inside, they're the 
same “split-level” design. 

[Continued on page 2441 


Restyled Ford needs fewer grease 


HE new Ford is new on the surface passengers and their luggage is the same. 
and beneath. It looks different: more Significant mechanical changes show 
conservative and smaller. Length has up, too. 
shrunk four inches (to 210), width 1.6 ‘There are no grease fittings. Factory- 
inches (to 79.9). But inside, space for applied molybdenum disulfide grease 


De-finned Plymouth starts, steers, 


RASTIC sheet-metal surgery gives Engineers concentrated on the electrical 
Plymouth an entirely different look _ system, steering, and gearboxes. 

for 1961. Stylists chopped off the flam- A new starter works more quietly. It 

boyant fins and created a broad, flat rear also has an over-running clutch to protect 

deck. The full-width grille is gone. the starter armature against overspeeding 
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jobs, oil changes 


keeps the chassis lubricated for about two 
years. Then you'll have to unscrew plugs, 
install fittings, and grease it. 

Oil changes are set at 6,000 miles. For 
most people, that will mean no change 
until the weather requires it. 

Side windows no longer have laminated 
safety glass, but tempered sheet, which 
is stronger. When it does go, it breaks in a 
checkered pattern without splinters. 

Besides the familiar 292- and 352-cu.-in. 
V-8s, there are two substantially reworked 
power plants. 

© A husky 390-cu.-in. V-8 becomes the 
biggest, most powerful engine Ford has 
ever built for standard passenger cars. 
Basically it’s the 352-inch V-8, bored to 
4.05 and stroked to 3.78 inches. 

© The 223-cu.-in. six comes with new 
rocker arms designed to keep valves quiet. 
‘The trick is a spring-loaded cam that com- 
pensates for wear and heat expansion. You 


may see this system on more Ford engines [ORR TRADEMARK_big round tal lights makes 


later (it's cheaper than hydraulic valve tinctive, too: higher, narrower hood, concave 
lifters) . grille, wide-spaced Temps, Hat re flat roof. 


shifts easier 


if you hold the ignition ey in “start” 
Position after the engine fires. 

A new lightweight distributor has an 
aluminum housing. Nylon in the breaker 
points reduces friction; they are lighter, 
too, and have less tendency to “bounce” at 
high speed. 


Plymouth also has the new generator 
that makes alternating instead of direct 
current. It saves weight, produces more 
juice for stop-and-go driving. 

A heavy-duty three-speed manual trans- 
mission is now standard equipment for all 
361- and 383-cu.-in. V-8s, and also for the 
318-cu.-in. job when equipped with power 
pack. It is synchronized in second and 
high gears only. 

A fabric-reinforced rubber coupling be- 
tween the steering gear and shaft on man- 
ual-steering cars acts as a universal joint 
to accommodate variations in alignment. 
Result: smoother steering. Power-steer- 
ing cars have a self-tightening belt device 
that is supposed to reduce belt slippage, 
improve steering feel, and prolong belt life. 


‘Tre fins remain, but just barely. In- cave, slotted grille. Mechanical innards 
stead of flaring skyward, they slope off at and dimensions vary only slightly from 
the rear to outline the side-curving tail 1960. This year there’s only one Dodge: 
lights. The front is simpler, with a con- the Polara. 


Buick 


Suicuty higher rooflines and elimina- was a Buick trademark during the make’s 
tion of the dogleg in the front-door open- most successful years. The portholes are 
ing let you climb in and out more easily. back and fancier than ever. Engineering is 
Styling emphasizes the massive look that little changed. 


‘Tux hot-selling Dart is one of the few grille and low-fiying fins. Like the rest of 
61 cars to grow in size. It’s longer and the Chrysler line, it uses the lightweight 
wider—but by less than an inch. It shares AC generator that first showed up last year 
with big-brother Dodge a neat, concave on Valiant. 
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Desprre all rumors, the DeSoto refuses a protruding fine-mesh top and an egg- 
to die—although only the Adventurer se- crate rectangle below. Canted dual head- 
ries survives, little changed, for 1961. Iden- lamps flank the grille. The fins soar high 
tify it by an unusual split-level grille, with as ever. 


Pontiac 


A ew, more rigid “perimeter” frame _ buffers in case the car is hit from the side. 
hugs the outline of the ’61 Pontiac’s nar- Stylists straightened the front pillars (no 
rower, shorter body. The side rails extend dogleg), then topped the pillars with a 
out under the rocker panels—to act as new roof. 


Imperit brings back the past with free- __fancier-than-ever tail fins bring you right 
standing, cast-aluminum headlamps, “sug- back to the present. Among the nuts-and- 
gestive of the road lamps of classic auto- bolts changes> a gearless, magnetic-drive 
mobiles,” according to the blurbs. The speedometer. 


Lancer: New Compact from Cesyalee 


Dopce’s new compact wears a different 
face and bustle, but its body is the same as 
the Plymouth Valiant’s, You can tell the 
near-twins apart by the Lancer’s full-width 

grille, ridged rear deck lid, modest round 
fail lights, and reverse-curved side trim. 


You get your choice of engines with 
Falcon now. The 144-cu.-in. six is still 
standard, but a more powerful 170-cu.-in. 
job, developed originally for Comet, is also 


Mechanically, the two compacts are nearly 
identical. Both use the same 170-cu.-in. 
slant six. But the Lancer has a power 
option for drivers who like their engines 
hot: the peppy 225-cu.-in. six that ordi- 
narily comes in Plymouths and Darts. 


available. Other changes are slight: a one- 
piece aluminum grille, heavier steel in the 
upper door frames (for rigidity), softer 
rear springs. 
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A ew chrome bars on the rear fenders 
and bigger squares in the Chrysler 300- 
style grille are the only exterior changes 
in the 1961 Valiant. The 170-cu.-in. engine 
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has a slightly lower compression ratio 
(8.2:1 vs. 8.5:1 in °60) so it won't gag at 
the low-octane regular gas sold in some 
parts of the country. 


'LATHEAD engines go one step fur- 
ther toward history this year. Stude- 
baker has remodeled its faithful old six- 
cylinder power plant, around for decades, 
with fancy new overhead valves. 
‘The new Lark engine produces 


12 hp. 


PrRFoRMANCE is the 1961 bonus for 
Comet. It can be had with an optional 
done, stroked .44 inch 
lacement). The longer 
a horsepower, but 
mainly boosts torque to improve. hill 
climbing. The ratings are 101 hp. and 
156 Ib.-ft., compared with 85 hp. and 134 
lb.-ft. for the standard job. 


Lark 
Gets 
112-Hp. 
OHV 
Engine 


at 4,500 r.p.m. from 170-cu.-in. displace- 
ment. Torque is 154 lb.-ft, at 2,000 r.p.m. 
That's a jump over the old mill, which 
got 90 hp. and 145 lb.-ft. from essentially 
the same block. Compression ratio is 
. Styling is little changed. 
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By Watson Fenimore 


OU can save money on the price of 
your 1961 car with a little know- 
\ how on buying. Here is what you 
should know before you step into the 
salesroom: 
@ When to buy. 
How to deal with dealers. 
What not to believe in the adver- 
tising. 
@ What models and brands are the 
best value. 
@ What accessories are good invest- 
ments. 
© The ins and outs of financing. 
1. Choosing the right time to buy. De- 
pending on your car-buying habits, you 
may get your best dollar deal in late sum- 


mer or early fall, before the next year’s 
models come out. That’s when factories 
are offering incentives to dealers to move 
cars. Salesmen can give you an extra 
$50 to $100 over the customary discount. 
This does have its disadvantage—when 
the new models arrive, you're driving a 
last-year’s car. 

The prime consideration here is how 
long you plan to drive it, If you're an 
every-year or every-other-year trader, 
you're not getting much of a bargain— 
you take a whole year’s depreciation 
within a few weeks. But if you tend to 
keep a car for several years, depreciation 
—spread out over a longer period—is a 
smaller factor. 

Buying right after the new models ap- 
pear, later in the fall, is not your best 
bet on a strictly dollar basis. Dealers 
are not in a mood to talk discounts. Cars 
may be loaded with extra-cost gadgetry. 
And, with winter coming on, trade-in 
value is low. But—the thrill of a new car 
when the model is fresh as your break- 
fast egg may outweigh more practical 
factors. And you do get a full year’s 
driving before the next new model out- 
dates yours. 

Midwinter buying is an alternative. 
Car sales are slow in December, January, 
and February. Discounts have started. 

As for spring and early summer, re- 
member that these are periods of high- 
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volume sales~especially for convertibles 
and hardtops—and low discounts. 

Buying a new 1960 model after the 
1961s have arrived is rarely a bargain. 
A smart dealer rarely is stuck with ex- 
piring models he can't sell; however, he 
may keep a few in stock for customers 
who hope to get a sizable discount. The 
only worthwhile deal on a car such as 
this is about 30 percent off the list price 
on the sticker. 

Whatever season you choose, buy to- 
ward the end of the month. Salesmen are 
anxious to meet their monthly quotas. 
Dealers are liberal—they want to wind 
up the month well on factory sales charts. 

2. Dealing with dealers. The day of 
the “price pack”—when dealers arbi- 
trarily added hundreds of dollars to the 
list price of a new car so they could offer 
a fat overallowance on your trade-in—is 
gone. But the price sticker that legally 
must be posted on new cars is not a firm 
figure. It is subject to discount. The 
dealer expects you to haggle. Remember 
that the cash difference between the new- 
car price quoted you and the allowance 
on your trade-in is all that counts. 

How good a bargain can you get? That 
will depend on your ability as an old- 
fashioned horse trader. 

‘The salesman’s perfectly legitimate 
aim is to extract the maximum profit 
from you. Don’t let him upgrade you past 
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your pocketbook. Don’t take terms you 
don’t want. Don’t be rushed into a sale. 
If the agency doesn’t have the car and 
equipment you want, wait. It can get 
them from another dealer or the factory. 
Remember, you have the last word: NO. 
‘The salesman will go to any reasonable 
lengths to avoid losing a sale. 

3. Can you believe the ads? Mistrust 
offers to sell for “No Money Down” or 
for an exceptionally low down payment. 
High carrying charges on long monthly 
payments, typical of such deals, can cost 
you several hundred extra dollars. 

Mistrust offers of fantastically high al- 
lowances for your trade-in. This device 
frequently is used as a come-on. A sales- 
man offers you the high price on the 
trade-in. You close the sale. The sales- 
man’s boss balks. You are whipsawed 
back and forth between the two men 
until you agree to a lower figure. 

Mistrust claims that the dealer is sell- 
ing below cost. This never happens. The 
unscrupulous dealer will make his money 
on some kind of finagling, perhaps a fast 
shuffle on your monthly payments. If you 
agree to a $5 increase on your payments, 
you are out $180 on a 36-month contract. 
Many a car has been sold for less profit. 

Mistrust offers of new cars for eye- 
popping low sums. The price may not 
include the freight charge. The car will 
be the lowest-priced two-door sedan in 


the line. It may have accessories and spe- 
cial trim at added cost. You probably 
will be pressured into upgrading your 
purchase or buying optional equipment. 

4, Makes and models. The compacts 
introduced a year ago have added a new 
factor to the U.S. price structure. So 
have the small imports. The smaller cars 
cost less and are cheaper to operate. The 
question for you is whether these cars 
have the space, performance, and riding 
characteristics you want. If they do, you 
save money. 

In standard-size U.S. cars, a good rule 
of thumb is that resale value will be pro- 
portional to the car’s popularity when 
new. Ford, Chevrolet, and Plymouth 
have long been resale leaders; Rambler 
and several of the compacts are now on 
the list. Plain-Jane cars depreciate faster 
than the classier models of the same 
make. 

U.S. six-cylinder cars average about 
$120 cheaper than eights of the same 
model. Furthermore, the sixes cost less 
to run and repair. Except for a few lux- 
ury models, sixes have a higher resale 
value in proportion to cost. 

5. What accessories should you buy? 
Some accessories and pieces of optional 
equipment, besides being useful in them- 
selves, are worth extra money at trade-in 
time. 

Automatic transmission and power 


steering are at the top of this list. Be- 
hind them come power brakes, air con- 
ditioning, radio, and heater. Money spent 
on most other extras is gone; you prob- 
ably will get nothing back for power 
seats and windows, fancy upholstery, 
wheel covers, whitewall tires, extra lights, 
mirrors, and tinted glass. If a car is 
loaded with these options, ask for an- 
other model. 

6. The ins and outs of financing. 
Financing a car costs you extra money. 
On a $2,400 deal, if you put down only 
$400 and stretch out payments to 36 
months at $66 a month, the interest adds 
up to $376. Putting down $1,000 and 
paying off in 18 months at $85 a month 
costs you only $130—a saving of $246. Ob- 
viously it’s wise to make as large a down- 
payment as you can and pay up quickly. 

Be sure to read the financial terms be- 
fore you sign the contract. A few un- 
scrupulous dealers sometimes raise the 
price of the car on the contract; if you 
sign, you're stuck for the extra money. 

Watch out for suspiciously low month- 
ly payments; the last payment may be a 
several-hundred-dollar whopper. 

To sum up, know what you want and 
stick to it when you approach a dealer. 
Don't expect miracles. Offers that sound 
too good to be true usually are. 

Most important of all, shop around to 
find the best deal. 
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How to Test-Drive 


HE man who wouldn’t think of buy- 
ing a $60 suit without trying it on 
often shells out 50 times as much for a 
= car he’s never driven. According to ex- 
perienced car salesmen, only one cus- 
“tomer in five takes a demonstration 
drive before he closes the deal. 
Chances are your new car will be your 
daily companion for at least two or three 
years. What, most of all, are you looking 
for? Do you insist on scalded-cat acceler- 
ation? Or a smooth ride that would put 
a magic carpet to shame? Only a demon- 
stration can tell you whether a car is 
right for you 
In today’s competitive market, most 
salesmen are willing, and even anxious, 
to give prospects a test drive. A dealer 


Test-Driving 
Check List 


KEEPING SCORE as y 
makes detailed comy 
Just ma 


CAR CAR CAR CAR CAR CAR 
A B c A B c 
BODY = a 
Easy to enter and leave? Cold-engine buck? 
Seat height right? Engine stall? 
Pedals convenient? | Idle smooth? |__| 
Steering wheel properly 
located? Engine noisy? 
Instruments easily read? Vibration at any speed? 
Acceleration satisfactory 
Windshield distortion? at all speeds? 
Front or rear blind spots? Engine knock under load? 
Wiper coverage good? Quick warm-up? 
Controls easy to reach? Overheating in traffic? 
Excessive wind noise? TR eee on a ie 
2 
‘Trunk easy to load? Leger enayto pene? 


Shift smooth and positive? 


Start easily when cold? Gear ratios well spaced? 
i Clutch chatter in first 
Start easily when hot? or reverse? |_ 
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a New Car 


may even lend you a car overnight or 
for a weekend. 

To get the most out of your demon- 
stration, drive the car on a road that you 
frequently travel. Compare its ride, han- 
dling, and performance with your own 
car’s. An unfamiliar road gives no stand- 
ard of comparison. Besides—if you have 
to devote your attention to “reading” the 
road, you can’t concentrate on putting 
the car through its paces. 

Whenever possible, take your demon- 
stration in the same model that you plan 
to buy. Station wagons often are noisier 
and harder-riding than sedans of the 
make, Convertibles don’t have the 
visibility of hardtops. Windows are more 
likely to bind on hardtops than on 


By Bill Taylor 


sedans. (Roll them up and down, to see.) 

A test ride also is helpful in deciding 
between two options. If you're uncertain 
whether you want the economy engine 
or the power-pack, try both over the 
same route. 

Try to differentiate between inherent 
design weaknesses and a car's individual 
defects of assembly. If the transmission 
doesn’t shift smoothly, try another car 
with the same transmission before con- 
demning the make. If the car rolls on 
turns or steers sluggishly, check tire pres- 
sure and try it again. 

‘The accompanying road-test question- 
naire can help you evaluate the new cars 
as you drive them. Snip it out and take 
it with you on your next demonstration. 


CAR CAR CAR 


A_B ¢c 


AUTOMATIC 
‘TRANSMISSION 


Smooth initial engagement? }___|_j}_| 


Smooth automatic shifts? 


Unexpected down-shifts? or 


‘ickdown available 
when needed? 


Ratios well spaced? 
Engine braking effective? 


STEERING 
Steering hard? 


‘Too much wheel winding? 
Good wheel-return after 
turns? 

Car maintains course 
without frequent correction? 
Road shock transmitted 
through steering wheel? 
Power assist cuts in and 

out noticeably? 


Power-steering squeal or 
chatter on sharp turns? 


L 


RIDE AND CAR CAR. CAR 
HANDLING A_B 

Pitch or wallow on 

uneven road surface? 

Quick recovery after series 

of bumps? 


Bottom on rough roads? 


Excessive roll on turns? 
Rear-axle hop on 
washboard pavement? 
Creaking or body rattles on 
rough or uneven road? 


BRAKES 
Brakes grab or pull? 


Pedal effort high? 
Brakes squeal or chatter? 
Brakes grab when damp? 
Brakes overheat or fade 
after frequent use? 
Parking brake easy to 
apply and release? 
Parking brake hold 
on hills? 
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REPORT FROM THE DRIVER'S SEAT 


850 Miles in Buick’s 
New Compact 


By Devon Francis 


NE morning early last July I 
O slipped behind the wheel of a 1961 

Buick Special in Buick’s home 
town of Flint, and headed for the wilds 
of Michigan. 

‘This was a new little Buick, and quite 
literally “little.” It was a couple of feet 
shorter than a standard Ford, Chevrolet, 
or Plymouth, and 
only eight inches 
longer than a Cor- 
vair. It was, in fact 
the littlest Buick in 
30 years, 

I was in for some 
surprises. 

The car was still a 
secret, not to be un- 
veiled to the public 
until October. Yet it 
was not camouflaged. It was a regular 
production car, Number 7 off the pilot 
line. Chrome lettering advertised Buick 
and Special saucily at the front and at 
the back. 

‘The Buick tycoons were depending on 
confusion over a flood of new “compacts” 
to thwart premature publicity. Their only 
fear was that someone might photograph 
the car for the newspapers three months 
early. 

In the next 214 days I would drive the 
new Buick Special 850 miles. I would 
find out what its tidy, new, aluminum 
V-8 engine would deliver on a gallon of 
gas. Frankly, I had tongue in cheek. This 
was no engine in miniature. It measured 
out at 215 cubic inches and packed 150 
horsepower. 

Beside me as a traveling companion 
was a man-mountain named Charlie 
Wurtz, one of Buick’s quality-control ex- 
perts. He stood six-feet-three in his socks, 
weighed 250 pounds, could pack away 
enough food to feed a combat platoon, 
and proved to be one of the smartest guys 
about cars that I’ve ever known—a 
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Smallest Buick in 30 years. It drew 
curious stares from other cars. 


sort of Gus Wilson in a business suit. 

Wurtz was along for a reason: If any- 
thing went wrong with this vehicle, he 
would have to fix it. We couldn't take 
it to the nearest Buick garage. The new 
Buicks were as much a secret from Buick 
dealers as from the public. 

The car already had 590.4 miles on 
it. It had Buick’s new, simplified Dyna- 
flow transmission and—this annoyed me, 
to see a neat little car 
gadgeted up so soon 
—power steering. 

The start. We 
topped off the fuel 
tank with regular 
gas, as the manual 
advised, 

“It’s all yours,” 
announced the ami- 
able Mr. Wurtz. 

I pulled the selec- 
tor lever into Drive and stepped on the 
accelerator. That was my first surprise. 
For a compact, here was something fresh. 
We shot forward. I would have to learn 
to ease the pressure from my right toe. 
The transmission slipped quietly into 
high. 

Leaving Flint, we encountered bumpy 
railroad crossings. 

“Hit ’em hard,” said Wurtz. 

I did. The suspension planed down 
the bumps. The ride was superb. 

On the open road I jockeyed back and 
forth between 45 and 55 miles an hour 
for a good break-in. We were headed 
southwest so we would encounter stop- 
and-go driving through the interminable 
small towns between Flint and Benton 
Harbor, over on Lake Michigan. 

The car was built low. Yet Buick had 
managed an astonishing amount of room 
inside. Once I glanced at Wurtz’ head, 
calculating his clearance under the roof. 
It was a good 2% inches. With my five- 
feet-seven, I could have worn a silk 
topper. 

Wurtz’ long legs had abundant room 


Charlie Wurtz" 
six-feet-three 
looms over Special 
on the far si 

But folding himself 
in was easy. 


behind the firewall. And that tar-and- 
tarnation dogleg windshield post finally, 
finally was gone. I could even forgive 
Buick for resurrecting its portholes. 

“She hiccups a little at light throttle 
between 40 and 50,” I remarked at din- 
ner that night. 

‘The second of the pot’s two jets was 
cutting in somewhere in that range. 

“I know it,” said Wurtz. He rubbed a 
forefinger down each side of his mouth. 

It's one of two things. It’s the float level 
—that’s an easy production fix—or, with 
the jets leaned-out for economy, we're 
getting backtalk from the tightness of the 
engine and transmission.” 

He frowned. “We probably could mend 
it with a richer mixture during break-in. 
Want to wait and see?” 

We learned quickly that the power 
surging didn’t occur at brisk throttle. 

Trying the curves. The next day we 
cruised north, stepping up our road 
speeds. The needle hovered between 55 
and 60. The Special rode like a dream. 
I tried curves at 60 that were posted for 
40. The rear end clung to the pavement. 

On our first refill, at Holland, we 
topped off at 11.5 gallons. Wandering 
around a bit, sightseeing, we had come 
215 miles, averaging 18.7 m.p.g. 

“We'll do better,” predicted Charlie 
Wurtz. “She's still tight.” 

The pump jockey at the sta- 
tion eyed the car curiously. 

“Check your oil?” he asked 
with feigned innocence. 

“Oil’s okay,” replied Wurtz, 
pokerfaced. He had antici- 
pated efforts to get a look un- 
der the hood by examining 
the dip stick in private a few 
miles back. 

Returning from lunch in 


A Buick? Yep. 


Ludington, we found three men around 
the car. 

“Hi,” said Wurtz, the soul of geniality. 

“This a new Buick?” asked one man. 

“It’s sort of a special job,” said Wurtz, 
adhering strictly to the truth. “We're 
testing it.” Our three visitors started to 
move off. “What's your rush?” asked 
Wurtz. 

I was dumfounded when he raised the 
hood and began describing the engine in 
double-talk. Four or five minutes went by. 


“Well,” said Wurtz finally, “nice to 
see you. 

He latched the hood. We climbed 
aboard. 


“That ought to overdevelop his Polar- 
oid picture sufficiently,” commented 
Wurtz blandly as we moved off. His eye 
had caught what mine hadn't—as we ap- 
proached the car, one of the three men 
had torn the paper tab off a freshly ex- 
posed Polaroid shot. Throughout the 
conversation he had hidden the camera 
behind his back. 

Special secret. A man and his teen-age 
son halted beside the car while we parked 
for a coke in Manistee. The man shook 
his head and glanced questioningly at 
the youngster. 

“It’s a 1961 Buick Special, Pop,” said 
the boy, adding with a malevolent grin 
at us, “It's secret.” 

Twice we drew good-sized 
crowds, but we spotted nary a 
camera. 

Near Traverse City, in 
Michigan's famous cherry 
country, we took 10 gallons of 
gas aboard. Our m.p.g. had 
been 21.7. 

On our second night out, at 
the Straits of Mackinac sepa- 
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A Safety Expert 


By Paul W. Kearney 
Noted authority on highway safety 


'N THIS year of bigger small cars and 
smaller big cars, Detroit has moved 
a little—just a little—toward greater 
safety. There are gains, even though one 
momentous advance is in litter disposal 
rather than safety. Windshields are com- 
ing back closer to the right front passen- 
ger—which is bad news for the wives and 
girl friends who so often fill that role. 

Virtually no change has been made in 
the widespread but stupid arrangement 
of window cranks and door levers that 
can fracture a kneecap in just a hard 
stop. Not content with this, several lines 
have added tissue dispensers, record 
players, and air-conditioning gadgetry in 
places around the front cockpit where 
they can bring painful injury. 

That notorious fox trap, the one that 
pins rear passengers’ feet securely under 
the front seat, is still with us. In this 
detail Chrysler Corp. products have im- 
proved over last year; Ford offerings are 
generally worse; GM’s fair to very good. 
(Indeed, the Olds F-85 is better in this 
respect than some of its big brothers.) 
Universally lacking is any trace of crash 
padding along the upper edge of the 
front-seat back. Evidently not many en- 
gineers ride in back. 

The credit side. Probably the most 
obvious improvement for 1961 is a 
eral taming-down of the juke-box influ- 
ence on instrument panels. There is less 
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needless brightwork—and an attendant 
reduction in eye strain. 

Another welcome advance is a sobering 
of windshield design. Excessive bulge 
and wraparound seem to be giving way to 
flatter glass. This should improve visi- 
bility in driving snow or rain, even 
though most windshields are still much 
too big for their wipers. 

The industry as a whole is entitled to 
recognition for its belated reversal of the 
mania for longer and wider cars. This 
year most standard models are 6 to 16 
inches shorter overall. Even more im- 
portant, most models are also narrower 
in outside dimensions without sacrifice 
of interior room. Last year no less than 
nine cars arrogantly exceeded 80 inches 
in width. Traffic engineers have been 
seriously concerned because cars need 
more elbow room as speeds increase. 

Still with us, however, is the low sil- 
houette. Highway engineers say that 
grades, guard rails, and other road-de- 
sign features are based on the assumption 
that the driver’s eye level will be 54 
inches from the ground. Today the aver- 
age is 48 inches, with many cars fixing it 
much lower. 

In contrast to these complaints, we 
cheerfully offer some 1961 Oscars to: 

@ Pontiac and Lark for making crash 
padding standard equipment. This we’ve 
advocated ever since the padded dash 
came into being, but so far it has been 
limited, as standard equipment, to Lin- 
coln, Imperial, and Cadillac. 


Some hazards—new and old 


Rates the 1961 Cars 


© Imperial for adding crash padding 
to the lower edge of the dash—a feature 
pioneered by Lark, incidentally—and to 
Pontiac for cushioning the entire instru- 
ment panel straight across with an im- 
pact-absorbing pad. 

@ Lincoln Continental for its outstand- 
ing windshield clearing system (de- 
scribed later); its ingenious compromise 
between the bucket and the bench seat; 
and its novel automatic vacuum door- 
locking system. This secures all doors as 
soon as the engine is pulling the car at 
something over three m.p.h. 

© Chevrolet for repositioning the gas 
tank to provide it with greater structural 
protection in rear-end collisions. 

@ Rambler for its ceramic-coated ex- 
haust system with its promise of greater 
security against leaking fumes. 

We should also give a nod to Mercury 
for its new “cushion-link” suspension, 
plus the car’s total freedom from wind 
and engine noise—definite fatigue-reduc- 
ing factors. 

In contrast, Mercury’s preoccupation 
with a vacuum litter-disposal system is 
depressing. Half of the brain power de- 
voted to this innovation could have re- 
located that wretched window crank for 
greater knee protection. 

Bucket seat vs. sofa. Lincoln Conti- 
nental’s new seat design, on the other 
hand, appears to be a step forward. In a 
trial ride, it is immediately apparent that 
the portion of the cushion supporting the 
hips is much softer than the firm front 


edge just behind the knees, This gives an 
approximation of the bucket-seat feeling 
in a conventional-looking bench seat. I 
found little tendency to slide on the seat 
while cornering. 

This looks like progress in a realm 
that has seen little of it so far. Conceding 
the problems involved in satisfying a 
variety of heights, weights, and builds, 
Detroit still seems to cherish the over- 
stuffed sofa as the proper automobile 
seat. 

Another 1961 car I tried out with in- 
terest was the Pontiac Tempest with its 
four-cylinder, high-output engine; its 
transaxle, four-wheel independent sus- 
pension, and flexible drive shaft. I 
thought the car gave an admirable ac- 
count of itself. The “four-banger” seemed 
surprisingly smooth and responsive; but 
the transaxle and flexible drive shaft will 
make no difference in handling that the 
average motorist will ever notice. 

The roll-over danger. As has been re- 
peatedly emphasized in these columns, 
roll-overs account for some 24 percent of 
nonpedestrian fatalities. It is reassuring, 
therefore, to find Dodge engineers so en- 
thusiastic about their new Lancer’s struc- 
tural strength. They report that it took 
seven successive roil-overs to cause any 
measurable weakening of supporting 
members. 

Also heartening to hear is Pontiac’s 
opinion that their wide-track arrange- 
ment has been successful in preventing 

[Continued on poge 2473] 
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What’s Coming in the 


luxurious—these are adjectives for 

next year’s crop of foreign cars. 
Here's what the imports may be offering 
you for the year 1961. 

Volkswagen. Rumors of a new, larger 
car that will supplement the current top- 
selling VW crop up persistently. Such a 
model, if introduced, probably won't ap- 
pear for several months yet. 

Unlike American cars, VWs don’t 
change much from year to year. Small 
improvements, however, are sneaked in 
every few months without fanfare. The 
1945 model and the current model look 
amazingly alike, but performance, han- 
dling, comfort, and durability are miles 
apart. Some newly available changes 
are: the Transporter engine (40 hp. as 
compared with 36 on the current pas- 


Bis faster, better-styled, more 


Volvo 


With styling reminiscent of the Ferrari Cali- 
fornia, and 1780-0. engine thet shonld be 

of 120 m, the P1800 promises to 
sePa good seller, Cost will be about $3500, 
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Saab 


Better performance, a 
roomier interior, and 
slicker styling are major 
changes in the 1961 
Saab. Rear window area 
is increased 117 per- 
cent, A bigger luggage 
compartment and more 
efficient heating and 
ventilation are added 
features of this Swedish 
front-wheel-drive c: 
Its price should rem: 
it the same. 


senger-car power plant), transmission 
with all four forward gears synchronized, 
a manifold preheating device, windshield 
washer, second sun visor, automatic 
choke, flexible grab handle, colored steer- 
ing wheel and running boards, a new gas 
tank to increase luggage space. 

Improved windshield-wiper rubber and 
a standard-equipment side-view mirror 
are possible future additions. An im- 
proved heater may also be provided for 
the comfort-sensitive U. S, market. 

Renault. Like VW, Renault doesn’t 
retool annually. Some recent modifica- 
tions that are just appearing on current 
models are: rear-door safety locks, im- 
proved suspension, increased front-seat 
travel, nylon door catches. 

‘The popularity of automatic transmis- 
sions in the U. S. may bring about an 
automatic clutch such as the Saxomat for 
export models; the Renault engine is too 
small to handie a true automatic box. 

The Caravelle, Renault’s equivalent of 
the VW Karmann-Ghia, has proved pop- 
ular in spite of its $900-higher price tag. 
It was introduced cautiously at the end 
of 1959, and supply has lagged far be- 
hind demand throughout 1960. Increased 
production should brighten the situa- 
tion for this car. 

English Ford. There'll be some changes 
made. The talk inside FoMoCo is that 
the Prefect may be replaced completely— 
by a hardtop sports car. Best guess is 
that it won’t appear until early next year. 
Price: about $1,800. Anglia, top selier in 


Imports 


Volkswagen 


New VW engine 
squeezes four extra 
horses from increased 
compression, different 
valves and cam. Other 
modifications are: 1) 
Air cleaner with pre- 
heating to. eliminate 
carb icing; 2) automat- 
ie-choke carb; 3) new 
fuel pump; 4) vacuum- 
controlled spark ad- 
vance; 5) detachable 
generator support. 


the line, was redesigned completely for 
1960, and should remain virtually un- 
changed for next year. 

The Escort probably will be complete- 
ly retooled; the flathead engine that the 
Escort shares with the commercial van 
line will be replaced by an OHV mill. 

A retooled Consul—perhaps named the 
Mark IIT—is a good bet. Its highly suc- 
cessful engine should remain basically 
unchanged, but its 61 hp. may be mildly 
increased. 

Volvo. The new P1800 sport coupe will 
be available here at the end of 1960 or 
in early 1961. A 100-hp. machine with a 
new engine and body, it should be a 
quick one. 

Citroen. By January, either the ID-19 
or DS-19 will come out in convertible 
form. 

A VW-sized Citroen, somewhat sim- 
ilar to the ugly-duckling 2CV that never 
caught on in the U. S. market, should 
appear within a year. Engine of the new 
car (possibly called the 3CV) will be 
slightly more powerful than that of the 


Borgward 


Powered by a 2.240-ce. 
OHV six, the Big Six 
will sell for about 
$3,995. All forward 
gears are synchromesh. 
At 70 » fuel con- 
sumption measures 
about 25 m.p.g. 


.) 


2CV. Styling will be considerably more 
pleasing than the queer-looking 2CV's. 
It should sell in the $1,600-1,700 price 
range, to catch some of the VW-Renault 
market. 

Saab. A new five-passenger car will 
make its debut next year. The current 
engine will be hogged out to 842 cc. and 
horsepower will rise from 38 to 42. Other 
features: wraparound rear window and 
reworked dash. 

The new Saab station wagon, highly 
successful in Europe, will hit the U. S. 
market around October or November. 

The Saab GT probably will have a 
new, stylish body and a 62-hp. engine. 

Taunus. A small front-wheel drive car 
that has been circling FoMoCo's test 
tracks lately may be the new 1961 Taunus. 

Peugeot. The new, larger 404, now 
marketed in France, will be introduced 
April 1 at the New York Auto Show. 
It will supplement the present 403 model. 

Borgward. An optional 


semiautomatic transmi: 
[Ce 
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BANANA HAULER can skim over jungle trails and 
streams at 12-inch altitude. Estimated top 


Banana truck rides 


Hauling bananas in the Southern 
Cameroons is a problem: bad roads, un- 
reliable rivers, and a cargo that bruises 
easily. So Elders and Fyffes, Ltd., who 
own plantations there, ordered a truck- 
without-wheels to float their fruit out of 
the jungle on a bubble of air. 

The first model (above) gets its air 
bubble in a way that may lead to cheaper, 
more effective wheel-less vehicles. In- 
stead of a central fan blowing air through 
costly ducts to the edge of the body, it 
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speed: 40 m.p.h. It will carry three men plus 
cargo, making a total load of about one ton. 


on bubble of air 


has fan blades at the edge to push air 
straight down, as shown in the drawing 
on the facing page. The fan has no hub— 
just two concentric rings connected by 
blades. The rings, riding on rollers, are 
spun by a friction drive. The outer ring 
is so large (about 18 feet in diameter) 
that its edge spins at 240 mp.h. 

‘The same engine that spins the fan 
also powers two propellers to scoot the 
Cushioncraft forward. Britten-Norman, 
Ltd., of Britain, built it 


Solar generator 
to circle earth 

A 1,500-watt solar genera- 
tor will furnish power for 
space satellites by convert- 
ing energy from the sun into 
electricity. 

It will contain about 7,000 
four-inch aluminum _ reflec- 
tors like those in the six- 
bank test model at left. They 
will concentrate sunlight on 
collectors in their centers, 
producing heat of 1,000 de- 
grees at the hot end of a 
thermocouple. Hamilton 
Standard is building it for the 
Air Force. For ground-test- 
ing, a 100-watt, 900-reflector 
model will be made first. 


PS PICTURE NEWS 
PROPELLER FOR FORWARD MOTION 


SSEAT CABIN 


‘AIR PULLED DOWN 
‘AND UNDER 


aa 
0 <a 


FRICTION ORIVE 


ROLLERS SUPPORT FAN 
TRICKY DRIVE SYSTEM is shown in cutaway from by a sports-car engine, presses against rim of 
British journal, The Aeroplane. Car wheel, spun the fan to turn it. ‘The fan rides on rollers. 


‘ODD LANDING GEAR on the Cana 
devised to simulate a tricycle ge 


FLAPS DOWN, the Otter makes a low-level 
flight over an airfield at a slow 42 m.p.h. 


cheaply. 


Four-wheel landing gear powerful wing flaps and a new tail that 
rides high. The angled horizontal “butter- 

Canada’s de Havilland Otter, already fly” tail surfaces allow the airplane to 
noted for short takeoffs and landings, clear air swirls set up by the big flaps. 
me even more STOL after a The unusual landing gear—substitute for 
four-year guinea-pig stint. As shown costly tricycle gear—gives good air flow 
above, it has been fitted with big and over the tail for control on the ground. 
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Along flyways as crowded as a Sunday turnpike, 
migrating birds travel up to 25,000 miles a year. 
Here’s what we’re now learning about— 


How Bird 


Find Their Way 
in the Sky 


By Wesley S. Griswold 


EN peering through field tele- 
scopes at the bright face of Octo- 
ber’s full moon have occasionally 

‘caught glimpses of an eternal marvel not 
more than 3,000 feet above their heads. 
‘That shining disk has spotlighted for 
them a small portion of the stupendous 
southward flights of birds that take place 
every year at this season. 

Watchers have counted as many as 
9,000 birds an hour streaming past the 
moon. From that tiny illuminated sam- 
pling they have estimated that in the 
same hour hundreds of thousands of trav- 
elers were winging south. 

Few of us ever see this spectacular 
show. That’s because most of it takes 
place in the dark. Be they bluebird or 
bobolink, robin or wren, most migrant 


FLYWAYS, plotted by Frederick Lincoln of the 
high- 


U, S. Fish & Wildlife Service, are the sky 
ways birds use on their twice-a-year jaunts. 


PACIFIC 


CENTRAL 


birds favor flying between eight p.m. and 
midnight, and between four and six in 
the morning. 

Celestial navigation. How birds per- 
form their twice-a-year feats of long-dis- 
tance night flying has mystified men for 
ages. The explanation used to be that 
they have a “marvelous sense of direc- 
tion.” That is unquestionably true, but 
not specific enough to suit scientists. Be- 
sides, radar has demonstrated that when 
birds run into heavy clouds or fog, they 
can lose their sense of direction and mill 
about in confusion. 

But now a 35-year-old German sci- 
entist from the University of Freiburg 
thinks he has the answer. After careful 
study of European warblers, Dr. E. G. F. 
Sauer puts forward the astonishing the- 
ory that these birds navigate by the 
stars. He concludes that they (and other 


Heaviest travel in the Western Hemisphere is 


along the Mississippi Flyway, popular with 
birds who push on to the Gulf of Mexico and 


MISSISSIPPI 


night flyers) are born with 
an instinctive knowledge 
of a map of the stars, plus 
the ability to relate it 
precisely to the season 
and to where they are on 
earth. 

Birds can navigate by 
the sun, too. During the 
past 10 years, English and 
German scientists have 
proved that homing pi- 
geons and starlings relate 
the sun's slowly changing 
position in the sky to the 
direction where they want 
to go. Daytime migrants 
can plot their course this 
way, as can night birds, 
resting or foraging for 
food. 


“Flyways.” While Eu- 
ropean scientists explore 
birds’ navigation gear, an 
American has already an- 
swered another navigation 
question: Do birds flock 
to a few major routes 
once they know where 
they’re going?—Are there 
highways in the sky? Yes, 
says Frederick C. Lincoln 
of the U. S. Fish & Wild- 
life Service. In 1935, after 
long study of banding 
data, he identified four 
major “flyways” for birds 

CONTINUED 
points south. The Canadian 


ducks and geese in photo at 
right pick the Pacific route. 


ATLANTIC | 


ett OF TREE SWALLOWS form up along 


en route to wint 


IT DOESN'T HURT A BIT: A Canada goose sits 
patiently while its leg band is fastened. Key 
data on species, date, and place of banding 
are coded on the identification anklet. 


in this hemisphere. He named them the 
Atlantic (coastal), Mississippi, Central 
(eastern slope of the Rockies), and 
Pacific (coastal) Flyways. 

‘Traffic is heaviest on the Mississippi 
flyway. Many of its millions of travelers, 
including the tiny ruby-throated hum: 
mingbird, push on across the Gulf of 
Mexico to Central America and beyond. 

Other distance travelers include the 
barn swallow, who winters in Brazil; the 
bobolink, who hops from Florida to Cuba 
to Jamaica to Venezuela and parts south; 
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and the Atlantic golden plover, who flies 
nonstop from Nova Scotia to northern 
South America, covering 2,400 miles in 
48 hours (an average 50 m.p.h.!), and 
winds up way down in Argentina. 

But the greatest long-distance flyer of 
them all is the Arctic tern. This bird 
breeds as far north as feasible, and then 
migrates almost to the bottom of the 
world for the winter. It covers at least 
25,000 miles in its round trips. 

What sets them moving? People used 
to think it was nippy weather that drove 
birds south. Experts now know that the 
reason is more complex. Some birds leave 
northern points as early as mid-July. 
Others hang around until there’s snow on 
the ground. Chickadees never leave at all. 

In general, those with the longest 
journeys make the earliest departures. 
But for the most part, the migration 
timetable depends on the food supply. As 
the days shorten, there are fewer hours 
in which to find edibles. As the tempera- 
ture drops, summer insects begin to die 
off or hibernate. This, not chilliness, 
starts insect-eating birds on their way to 
tropical lands. The seed-eaters soon fol- 
low, though some wait until the first 
snowstorm buries their forage. 

‘The chickadee is a stay-at-home be- 
cause it feeds entirely in trees, where 
there's usually something to eat all year. 

No “togetherness.” Food is more im- 
portant than sex at fall migration time. 
Few males and females travel together. 
Ducks are an exception. They take the 
whole family along, instinctively flying 
in V formation. With a wise old drake 
out in front, this makes it easier to keep 
tabs on everyone. 

Parents of perching birds drive their 
youngsters from the nests as soon as they 
can fly. The small fry, smarting with re- 
sentment, get together and fly south by 
themselves, ahead of the old folks. 

The frivolous female phalarope heads 
south as soon as she has laid her eggs. 
She leaves her mate to hatch them, take 
care of the young, and follow her when- 
ever he can break away from his tedious 
domestic round. 

Steady as they go. While the south- 
ward trek allows no dawdling, birds don’t 
break any speed records, either. Most fly 
at the leisurely pace at which they hunt 
food. For the little birds we're most fa- 
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“V’d like to see them make. 


A SPLIT LID FOR CAR TRUNKS. If hinged at each 
side, the trunk would take bulkier items or, with 


a canvas enclosure, form a box bed.—Starr 
Moshier, Rochester, N.Y. 


A POWER-DRIVEN VIBRATING BRUSH for remoy- 
ing old wallpaper that has been painted over or 
is otherwise stubbornly unaffected by soal 


instead of wrought iron. They wouldn't rust 
and streak stains over the siding as metal ones 
do.—J. E. Weber, Chevy Chase, Md. 


THERMOS-BOTTLE GIRDLES of hard rubber. 
i a bottle, they'd add corners to keep 
off a table or bench and smash- 


, Leonia, N. 


FLAT APPLIANCE CORDS for outdoor equipment. 
With adhesive on one side, they'd stick to a wall 
or patio floor, be safer, and look neater.—Rich- 
ard Hughes, Pompano Beach, Fla. 


Everyone has his own pet idea of 
like to see in general use. The Be 


Tubes aged in the glass What's under the bridge 
The 300 tubes in this bank are being __ Pedestrians and bicyclists who use the 

put through operating conditions for 200 lower level of a new bridge near Munich 

to 400 hours before going into use. Rea- in West Germany get a view of. the 

son: Boeing has discovered that most de- Mangfall Valley below. through a huge 

fects in tubes running its automated ma- elliptical cutout that divides its two lanes. 

chines show up in the first 400 hours of Autos use the solid upper level. ‘The un- 

operation. After aging, they are good for usual bridge was completed in 20 months 

5,000 to 10,000 hours. at a cost of more than $1,500,000. 


New experimental gasolines and lubri- 
Highway travel cants are tested by tape recordings at 


the Socony Mobil labs at Paulsboro, N.J. 
by ispe mesording ‘The tapes are recorded during trips vary- 


RECORDING INSTRUMENTS installed in a pilot car REPRODUCTION EQUIPMENT connected to test 
make a faithful reproduction on tape of accel- car's controls plays back tape to simulate traffic 
eration, speeds, and grades on highways. and highway conditions encountered in travel. 
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PS PICTURE NEWS 


Floating wing tanks ride the waves 


This outrigger motorboat not only —bombe: 
floats—it mak peedy knots ina puta s 
rough se: it by Bill Wheeler _ the large: -footer. Then he mounted 
of Coral ly from junk: — two smaller ones on swivel bars for pon: 
three wing tanks from U. S. toons that ride up and down on the waves. 


cut an opening and 
in old inboard motor in 


ing from bumper-to-bumper traffic to 
open-highway driving. On playback in 
robot-controlled cars mounted on tread- 
mills, they simulate the exact accelers 


aking patterns 

actual runs. Such stand: 
bles re: s 

ance of ne 


dized testing 
ze perform- 


« 


DRIVERLESS TEST CARS are mounted on tread- CONTROL PANEL in Socony Mobil lab lets one 
‘They travel hundreds of miles on taped man put four cars through their paces in tests 
controls without actually moving even an inch. of experimental gasolines and lubricants. 


When 
Will We 
Start 
Burning 
Water? 


The hope: unlimited power. 
The fuel: water. The date: 
not tomorrow ... but soon 


By Harland Manchester 


in eight countries are now design- 

ing, building, and testing a variety 
of strange new machines in a race to 
solve one of the most inspiring and 
baffling riddles man has ever put his mind 
to—how to harness the fusion might of 
the hydrogen bomb and convert the killer 
into a docile engine that will produce 
power unlimited from water. 

The basic facts behind this ambitious 
plan seem quite simple. All water con- 
tains a minute bit of “heavy water,” com- 
pounded of an isotope of hydrogen that 
has an extra particle in its nucleus. These 
special atoms, as scarce as four-leaf clo- 
vers, constitute about 1/6,000 of water 
everywhere. Yet there are enough of 
them in a glass of ordinary water—if 
combined under certain conditions in a 
reactor—to supply energy sufficient to 
drive a car 400 miles or to provide elec- 
tricity for an average American house 
for a month. If all the heavy water in 
the world’s oceans, lakes, and streams 
were converted into power, it would equal 
the energy of about 17,500 billion billion 
gallons of gasoline, or supply all the 
world’s needs for 10 billion vears or so. 
This super-fuel, which looks like ordinary 
water and is only a little heavier, should 
be dirt cheap if extracted in bulk. 
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A BOUT 1,000 scientists and engineers 


A fusion reactor could not, of course, 
e on heavy water in its 

any more than car engines run on 

petroleum. From heavy water it is y 

to ext the actual fuel, the avy 


hydrogen” that is called deuterium. The 
deuterium would be “burned” in gaseous 
form in a fusion reactor to make elec- 
tricity. In existing atomic plants operated 
by fission, the giant nuclei of uranium- 
235 atoms are smashed into small frag- 
ments, and some leftover matter is 
converted into energy. In a fusion plant 
two tiny deuterium atoms would be com- 
bined to make one atom of helium with a 
far greater conversion of unused mass 
into energy. This is no guesswork: The 
sun and millions of other stars have been 
doing it since time began, and life on 
earth is made possible by the great solar 
thermonuclear fusion plant. 

Scaled down to earthly size, such a 
plant could heat steam to drive turbines, 
as do today’s atomic plants; but scientists 
believe that fusion offers a much better 
chance of converting energy directly into 
electricity, eliminating the cumbersome 
steam cycle. 


~ Electricity for the entire city of Detroit 


kilowatts—could be made by a single fus 


Such a fusion reactor couldn't blow 
up or go into a “runaway reaction” as a 
jion plant can, since its fuel would be 
jected a little at a time instead of all at 
once. And, best of all, it would produce 
no radioactive “ash” to poison people, 
crops, and wild life. Present fission 
plants, by contrast, produce ashes that 
are very dangerous unless confined at 
great expense—one of the gravest prob- 
lems of the infant atomic fission industry. 
In short, the whole prospect seems so 
alluring that the natural question is: 
What are we waiting for? After hearing 
this question a few times, one young 
physicist, who has bloodied his nose 
against some stubborn facts, made an 
ironic sign for his lab that read: “All 
You Have to Do Is—” 

But the simplicity ends the moment 
you try to build such a reactor. Scientists 
began work on the problem about 10 
years ago. The AEC has spent about 125 
million dollars on the project, and plans 
to continue spending about 25 million 
dollars a year. U.S. firms and universities 
have spent additional sums, and the com- 
bined projects of Britain, Russia, Ger- 


How Fusion Makes Electricityig 


bout 2,000,000 
in power station. 
Waterfront site puts it near fuel and coolant supplies. One 
refinery separates heavy water from river, converts that to 
deuterium. Second plant extracts tritium “bred” by reactor. 
Deuterium-tritium mixture burns in reactor, making steam 
for dynamos. For close-up of works, please turn page. 


many, F Sweden, Switzerland, and 
Japan are said to total twice the Ameri- 
can effort. Some 40 experimental fusion 
devices of various sizes and design have 
been built and tested. Scientists have 
learned a lot about what can’t be done 
and less about what can. 

“Once it looked simple,” said Dr. 
Richard F. Post, lean young fusion pio- 
neer of the University of California 
Radiation Laboratory. “You heat a little 
deuterium gas in an evacuated chamber 
to 100,000,000 degrees or so, the reaction 
starts, you keep on feeding in more gas, 
and you have the source of power for all 
time. But we soon discovered that if any- 
thing can go wrong, it will.” Every time 
one question is answered, more pop up. 

One problem of the H-bomb tamers 
recalls the predicament of the young 
chemist who tried to invent a “universal 
solvent,” then wondered what he would 
keep it in. If you heat deuterium hot 
enough for the atoms to fuse, no material 
container will hold it. Tungsten, for in- 
stance, the world’s most heat-resistant 
metal, melts at 3,440 degrees Centigrade. 

In the sun’s nuclear fusion plant, the 
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force of gravity acts as the furnace wall. 
Since scientists can’t build a sun-size re- 
actor, they have adopted another invisible 
barrier—a magnetic field that cages the 
hot fuel and keeps it away from the 
metal reactor shell. In a sense, it does 
the job of the heat-resistant brick lining 
used to insulate furnace fireboxes. Al- 
ready, temperatures of 10,000,000 de- 
grees have been reported in such experi- 
mental reactors, and scientists hope that 
this intangible lining will provide the 
necessary container. 

These magnetic bottles, or “cages,” 
have been made in many designs in lab- 
oratories all over the world. But they 
are driving scientists crazy with their 
erratic behavior. Their walls have holes 
in them through which particles may 
escape. Said Dr. Edward Teller, some- 
times referred to as senior statesman of 
thermonuclear fusion: 

“It’s as though the walls and ceilings 
of this room were lined with a layer of 
water held in place by pressure. If you 
disturb it, globules will break loose, and 
soon the lining will collapse.” 

If this happens, the fuel will cool off, 
ruining the reaction. Or a small kink may 
develop in the magnetic cage. Like the 
wobble of a spinning top, it grows rapidly 
once it starts and the reaction stops. This 
has been a problem with all reactors, and 
a Russian physicist at the Geneva’ con- 
ference two years ago proposed a toast 
“to stability.” Devices of many types 
have been built to prevent the wobble, 
and Dr. Teller reports that one machine 
in California has solved the problem. 

There are many other headaches. In 
order to smash the deuterium atoms 
together hard enough to fuse them, you 
first have to peel off their outer shells of 
electrons to get bare nuclei; otherwise 
they cannot be forced close ‘enough to- 
gether to fuse. The actual fuel, therefore, 
is an ionized gas called a “plasma”—one 
of the key words of the whole campaign. 
About 99 percent of the universe is com- 
posed of such plasma—the sun, the stars, 
and much of space. It makes up the iono- 
sphere. The conducting gases in neon 
and fluorescent lamps are plasmas, and 
they have been used for years in several 
electronic tubes. Many scientists are 
studying the whole nature of this fourth 
state of matter as an initial step to the 


(Con: 
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First stage heating: Ultraviolet fight 
‘onizes deuterium and tritum into plasma, 
peeling of electrons to leave electrically 
charged nucle of atoms 


Gigantic condenser. 
‘bank delivers 
current bursts to 
magnetic pump 


Two stage heating Huge tanslormers 
induce cutent m plasma, cesstance to 
current tow Deas plasma 


(Cooling water for magnets 


Third reaction generates fuel by using some 
neutrons to split lithium into tritium and helium 


Fourth-stage heating: Magnetic pump 
uses rapidly reversing current in coils 
‘to compress and expand plasma. Gases 
heat when compressed. This device should 
bring plasma to 100,000,000-degree fusion 
point 


© 
+ 
© 
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Second stage heating: AMernating electric 
eld increases wonization of plasma 


Power for heating 
transformers 


Diverter skims off plasma particles that 
set too close to tube wall It alters 
‘magnetic field so that outside lines of 
force curve out into trap, carrying maverick 
particles with them, 


Water-cooted cots generate magnetism Biachet ot 


Steam tubes 
thal squeezes plasma toward center of tube thaw 


To vacuum pur: 
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HtSdal\ dows Mauka sachioned to: Moor’ of sen, 


Jel illustrates the vai 
nt, Round t 


PLAN VIEW of 


are tapered 
at St. Petersburg Beach resembl 
at upper left, but are placed parallel 


SHORE TEST of Firestone neoprene-nylon tank 
shows tapered shape and valve trough whit Storage tanks on 


is filled. The edge in foreground is fastened to 
channel steel anchored to the sea floor. the sea floor 
ae ‘Three huge rubber-and-fabric contain- 
ers have been anchored to the floor of 
the Gulf of Mexico to store emergency 
supplies. Two of them, holding 10,000 
gallons each, are 300 feet off St. Peters- 
burg Beach, Fla. One contains fuel oil, 
the other fresh water for use in case 
hurricane or flood contaminates the city’s 
usual supply. 


Seeing-eye drawbridge 


Fog-piercing radar now warns atten- 
dants on this Duluth, Minn., bridge of 
the approach of a ship in heavy weather 
before it can be seen. They then raise 
the bridge to let it pass. The radar is 
on the roof of the control room on the 
lift span. It was installed by Raytheon 
when opening of the St. Lawrence Sea- 
way caused an influx of deep-sea vessels. 
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1, DEFLATED NAVY CONTAINER is shown 
strapped to frame on barge. Piles near corners 
will be driven through sleeves to anchor it. 


3. CONTAINER SINKS UNDER WAVES, followed 
by valve at center connected flexible hose. 


‘The third undersea tank, a 50,000-gal. 

pel g tested by the Navy for 
in the Bay Marchand oil 
flelds off the Louisiana csest. 

The Navy installation may lead even- 
tually to underwater refueling stations 
at strategic spots over the world. The 
tank is a 22-by-70 foot U.S. Rubber en- 
yelope; when filled, it’s six feet deep. 
Harnessed in a steel frame, the tank is 
lowered into the sea and anchored with 
80-foot steel piles driven into the floor 
through sleeves in the frame. Filling and 


Fire-breathing jetmobile 


Like a dragon in reverse, this jet-pow- 
ered car spits fire from its tail instead 
of its nostrils as it races in open fields 
in Hialeah, Fla. Bill Vandervalk, a sal- 
vage dealer, built it from Air Force scrap. 
He has never been bothered by tailgaters. 

e drum that looks like an engine hood 
in front holds diesel fuel. One test run 
can empty it. 


PS PICTURE NEWS 


2. SWUNG OUT OVER WATER, the sth -deflated 


U. S. Rubber envelope is positioned by a giant 
crane before being lowered to sea bottom. 


DRAWING SHOWS TANK anchored to bottom 
with swivel valve and fuel-transfer float above. 


discharging are through a six-inch flexible 


hose connected to a buo: 
A pressure device on 
when the tank is full. 

The St. Petersburg Beach storage tanks 
were made by Firestone for the Jet Fuel 
and Storage Co., of Washington, D. C. 
They are held to the bottom by one edge 
on swivel fasteners bolted to steel chan- 
nels, called strongbacks. These are anch- 
ored to the Gulf floor. Filling or empty- 
ing of the tanks is accomplished through 
hoses running ashore. 


on the surface. 
ie buoy signals 


EXTRA AIR swallowed by monster intake fans bypasses the 
main engines to give added thrust to new Stratoforts, 


Bigger air bite for B-52 


_ Oversize blades in the maws of its turbofan en- 
gines will gulp vast quantities of air to increase 
range and shorten takeoff for the B-52H bomber 
[PS, Sept. ’59]. The new models will be delivered 
to the Strategic Air Command next year. Huge fan 
blades in front of the eight Pratt & Whitney jet en- 
gines act like propellers in a conventional plane to 
increase performance while lowering noise during 
the Stratofort’s climb to altitude. The B-52H also 
will carry more punch: the Dougias Skybolt, a new 
airborne nuclear-headed ballistic missile. 


TURBOFAN ENGINES on this B-52G test-bed will be standard 
on H models of intercontinental bomber now in production. 
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AERIAL LIFT has wooden bottom and 

‘a metal frame. It’s equipped with 

, hand supports, folding seat 
holes. 


zip) 
inside, and peep 


ROPE IS DROP} 


D FIRST. The man 
being rescued uses it to guide the 
device down. When he's inside, 
the bag is pulled up. 


Rescue bag 


A new aerial rescue device 
—an overgrown, man-carrying 
duffel bag—is being tested by 
the Army. Like the harness 
now in use, the canvas bag is 
lowered from an airborne hel- 
icopter; but getting in and out 
of it is easier. 

Materials for its manufac- 
ture cost less than $10. The 
bag folds flat for storage. 


Knockout drop: Anesthetized by Floyd Patterson, Ingemar Johansson topples in June bout. 


What Happens When 
You Black Out 


4 


yt 

we = 
Maybe you fall off 
a ladder—and the 
birdies sing. 


It’s not at all like going to sleep. And there are 
many causes—including some strange ones 


By Lawrence Galton 


BOXER takes a solid right to the jaw and kisses the 
canvas, out cold—yet a minute or two later leaves the 
ring under his own steam 

Even without stepping into a ring, few of us escape losing 
consciousness at some time or other ourselves—or witnessing 
and having to deal with blackouts in others. We fall off lad- 
ders, tumble down steps, the kids drop out of trees, we or 
they get beaned with balls—and the birdies sing. Blackouts 
are frequent in auto crashes and other accidents which year- 
ly injure 10 million. They also go with some diseases. 

Because of this, scientists have been checking into them. 

Here, on the following pages, is what they’ve been learning 

about this common phenomenon. 


CONTINUED m 


How does a blow produce a knockout? 


When blood pressure 
falls sharply, 

oxygen doesn't 

get to the brain. 


‘The classical kayo punch in boxing lands “on the button” 
—the point or side of the chin. The force is transmitted up 
and back to the base of the skull. In the process, a bundle 
of nerves in the neck—behind the angle of the jaw—suffers 
a heavy jolt. 

These nerves control the blood pressure. With the blow, 
pressure falls precipitously. Without enough pressure behind 
it, blood can’t push up against gravity to feed oxygen to the 
brain. The victim crumples. 

It happens almost instantly. With some 10 billion sensi- 
tive nerve cells, the brain, of all organs in the body, needs 
the most oxygen. Even a fleeting lack of it will produce 
unconsciousness. 

That's one way a knockout is scored. There's another. 
The scientific name for it is concussion. 


What happens in a concussion? 


Ifa crock of Jell-O 
hits a solid wall, 
the sudden stop 
compresses it. 


How common are 


Any wallop 
can do it. 


‘The word stands for a violent shaking up of the brain in- 
side the skull. 

You get a clear picture of what happens, suggests Dr. 
C, B. Fausset of Indianapolis, if you think of a large earth- 
enware crock full of Jell-O. ‘The crock is the skull—and the 
Jell-O, with about the same consistency as brain matter— 
can be the brain. 

If you slide the crock along the counter, starting it 
gradually and letting it stop on its own, Jell-O and crock 
are always in contact with each other. But let the crock 
suddenly strike a solid wall and the abrupt stop will com- 
press the forward part of the Jell-O and, at the same time, 
pull the after part away from the crock. The Jell-O has 
suffered a concussion. 

In the brain, one particular area—the reticular formation 
—has the job of arousing you from sleep and keeping you 
conscious and alert. When it’s deranged by concussion, you 
black out. 


concussion blackouts? 


Very. Almost any solid blow on the head—it can be a 
wallop with the proverbial rolling pin, a fall from a ladder, 
or even a stumble, trip, and bang—can do the job. 

In auto crashes, 75 percent of all persons hurt suffer head 
injuries, according to a Cornell study. Some escape with 
minor bruises but often the quick deceleration pitches the 
brain forward inside the skull, producing concussion and 
blackout. 

Among sports, football ranks next to boxing as a source 
of concussion—with tacklers, according to one recent study, 
running the greatest risk, followed by ball carriers, then line- 
men. 

In many other sports, head-against-head and foot-against- 
head contacts produce concussions. And a ball—it needn’t 
be a hard one—can do the trick. In soccer, where players 
use their heads as bats, the ball takes off like a cannon 
shot after a hard kick. ‘The leather-covered inflated blad- 
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der, in the early part of its flight, can be as effective in 
producing a blackout as a bean ball in baseball. 


How does a blackout differ from sleep? 


On the surface, one may seem like the other—but there’s 
a big difference. 

In sleep—which is a halfway state between consciousness 
and unconsciousness—many transactions between your brain 
and the environment dwindle away; just closing your eyes 


<”% cuts off a great number of incoming impulses. But your 
It doesn’t take sense organs still remain alert enough to respond to danger 
much to wake you signals. It doesn’t take much—often just a whisper will do— 
from a snooze—but to wake you from a snooze. That’s not true for unconscious- 
@ blackout is ness. When you black out, you're literally out—out of reach 
different. of ordinary stimuli. 


Do the birdies sing? 


Just before blacking out, you think you perceive a variety 
of sensations that medical men call “auras.” You may hear 
birds—or other things that aren't there. And you may see 
stars or other visual hallucinations. Although it’s relatively 
rare, some people even smell things that aren’t there. 


Do memory losses occur? 


Often. After a knockout, some fighters can’t recall what 
happened just before the blow; others can’t recall anything 
at all about the whole bout. In his first fight with Ingemar 
Johansson, Floyd Patterson says he couldn't remember go- 
ing out. In fact, when he heard the referee say “neutral 
corner,” he thought he'd knocked Johansson out. 

“Then I got up and started to talk,” Patterson recalls, 
“and I had this pain in the back of my head and I'd have 
laid odds that it was the referee who had clouted me there 
from behind.” 

Football players have been known to forget all details of 
the play that made them black out—even what happened in 
the dressing room after recovering consciousness. 

Depending upon the severity of the brain injury, memory 
may be lost for long periods. Dr. Walter Alvarez of the Mayo 
Clinic tells of a 48-year-old man who, while horseback riding, 
was hit by a car, stayed unconscious for 18 hours, then 


Football player seemed to improve. After a week, however, he still had no 
often forget oath idea of where he was or what year it was. For three weeks 
blacked put” —_his memory was impaired. Even after his recovery he could 
3 not recall the 10 days before the accident or his days in the 

hospital. 


What are the other aftereffects? 


Sometimes none at all. You may knock yourself out in a 
fall and get up a few seconds later none the worse for it. 
Many athletes, after being out cold, jump up and beg to 
keep playing—and some are allowed to and do a good job. 
On the other hand, there’s nothing unusual about the case 
of a college halfback who struck his head on the ground 
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while making a tackle and was out for just a few seconds. 
Yet, for three days afterward, he felt drowsy, fatigued, un- 
able to concentrate. After a week of rest, he recovered and 
completed the season in good shape. 


Are some people especially 
vulnerable to blackout blows? 


One man passed out 
every time he backed 
out of his garage. 


According to Dr. Soma Weiss of Harvard, there are 
people who have a more sensitive center of consciousness in 
the brain. It takes much less of a concussive jolt to affect it. 

There also are individuals with an especially sensitive 
nerve bundle in the neck. In experiments, investigators 
have been able to make such people pass out just by strok- 
ing the neck area a few times. One man who blacked out 
every time he backed his car out of his garage turned out to 
have a nerve bundle so oversensitive that just turning his 
head at an acute angle excited it and dropped his blood 
pressure, making him lose consciousness. 


How come an injury far from the head 
sometimes causes a blackout? 


That momentary 
weakness after you 
banged our finger 
with a hammer was 
a touch of shock. 


Shock is the reason. As doctors use the term, shock has 
nothing to do with emotional or electric shock. If you've 
ever felt 2 momentary weakness and faintness after, say, 
banging a finger with a hammer, you've had a touch of 
shock. It may follow even a minor injury, and it doesn’t 
always produce unconsciousness. If severe, however, it can 
even cause death. 

In shock, the brain doesn’t get enough blood because 
the volume of circulating blood falls. That can happen 
three ways. You may lose blood by hemorrhaging—inter- 
nally or externally—after an injury. The average 150-pound 
person has 10 pints of blood. Loss of just one pint some- 
times can induce shock; loss of three pints almost invariably 
does. 

‘You can also go into shock if you lose a lot of water 
through excess sweating, large-scale vomiting, or diarrhea. 
This pulls fluid out of the blood and cuts down the blood 
volume. 

‘The third way is through pain. Pain can set up nervous 
reflexes that expand blood vessels. When fully expanded, 
vessels in your muscles alone can hold three pints of blood 
—and those in the abdomen can hold all the blood in the 
body. That leaves little or none for the brain. 

To combat shock, the head is lowered to help get blood 
to the brain, blood transfusions may be used, or large 
amounts of fruit juices may be given if there has been 
dehydration. 


How do emotions trigger blackouts? 


Emotional blackouts commonly occur when there is some 
danger, real or fancied, and no escape or action is possible— 


[Continued on page 226] 
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NO NEED for mom to call her kids in 
from a dip. She just presses a button 
the elevator platform lifts them 
out of the water. 


cle 


Elevator covers 
swimming pool 

The bottom of this swimming 
pool is also its lid. The platform 
is made of spaced nonskid-alumi- 
num boards. It can be raised or 
lowered electrically by pushbut- 
ton control and locked at swim- 
ming or wading depth, or on top 
of the water. 

‘The platform was designed by 
Safety Pool Lift, Inc., Hialeah, 
Fla., and the model shown here— 
for a 15-by-30-foot rectangular 


Room without echoes 


Antennas for advanced aircraft and spaceships 
are tested in this 40-foot chamber specially de- 
signed for beaming radio signals at models. The 
enclosure, built by Republic Aviation, eliminates 
external interference. The Coke-bottie shape of 
floor, walls, and ceiling absorbs radio waves and 
makes the room almost completely echo-free. 


PS PICTURE NEWS 


ELEVATOR LID LOCKS on top of the pool to become a dry 
patio for entertaining guests after a swim. It also keeps 
pool—sells for $1,500. neighborhood children and pets from falling in, 


Dual-purpose 
garage door 

The top-hinged garage door 
above swings up to provide a cov- 
ered work area or a port for a 
guest’s car. It’s a British design, 
made of steel panels, and is sup- 
ported by hinged struts guided 
in vertical channels. Counter- 
balancing is done through cables 
attached to a single weight along 
one of the walls. 


PS PICTURE NEWS 
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Newest antisub rocket 


Here's a close look at the ASROC (antisub- 
marine rocket), the Navy’s latest and deadliest 
answer to the submarine threat. Poi ready 
for loading, the missile is undergoing tests aboard 
the U.S.S. Norfolk. Its solid-propellant rocket 
carries a homing torpedo thousands of yards to 
the target area. There, rocket and air frame fall 
away, a parachute lowers the torpedo into the 
water, and a homing device locks on the target. 
Minneapolis-Honeywell developed the missile. 


What's missing here? 

No, this car didn’t lose its front right wheel 
in a freak accident. It was taken off deliberately 
by Chrysler engineers in a stability test of this 
year’s new unit-body construction. 

‘To counterbalance lack of support up front, the 
engineers loaded the trunk of the car with a ton 
of weight and then drove from Chicago to Detroit 
in 914 hours, using tumpikes and averaging 45 
m.p.h. for most of the trip. 


IIG Porutar science ocroser 1960 


BLINDFOLDED AND TRANQUILIZED, a 
race horse is securely strapped to 
upright table top. 


TABLE IS TILTED to a hori 
tion, Mounted on a truck, 
surgery right at the track, 


OPERATION IS PERFORMED successfully 
on horse's leg. Dr. R. J. Keeran, the 
surgeon, is also the inventor. 


Operating table keeps 
hor: in races 

Many injured race horses that 
ordinarily might have to be de- 
stroyed may now be saved with a 
tilting hydraulic operating table. 
‘The truck-mounted unit is in 
use at Detroit’s Hazel Park and 
tracks of the Michigan Racing 
Association. The horse above is 
having a bone splinter removed. 


New Ideas from the Inventors 


Vacuum Collects Fallen s. Parked 
cars that prevent sweeping of leaf-clut- 
tered gutters wouldn’t keep this mobile 
vacuum cleaner from doing its job. The 


Solder Pot Heated by Iron. You could 
make quick and secure electrical joints 
by dipping wire ends into this soldering 
pot. To use it, you'd unscrew the regular 
soldering tip from your iron and insert 
the shaft of this heat-conducting frame 
into the iron’s socket. 


recently patented motor and blower as- 
sembly could be mounted on a standard 
dump truck. It would feed collected leaves 
into the truck’s storage chamber. 


Magnetic Goggles Catch Chips. The 
magnetized sidepieces of these safety 
goggles might give you extra protection 
against flying chips of iron or steel. Par- 
ticles whirled toward your face by a 
grinding wheel, say, would be drawn to 
the magnet and held there for safety. 
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More Inventors’ Ideas 


Skate Heel Stops Flops. Learners—and 
experienced skaters—could avoid painful 
back-spills on skates equipped with this 
brake. If a skate started to run out from 
under you, the base of the brake would 
hit the ground to slow the runaway wheels 
and restore your . 


V Frame Cuts Crash Damage. You'd 
have a better chance of escaping collision 
injury in a car with this safety frame. 
Separate bumper and axle assemblies 


Blind Comes Apart for Cleaning. Pull- 
ing the spring clips off the ends would 
free these Venetian-blind slats from the 
rigging cords. They could be drawn out 
of the laddered tapes for easier cleaning. 
‘The come-apart construction would also 
ease cleaning or replacement of the tapes. 


would be fastened by shear bolts. When 
severed by a crash, the nearer assembly 
would slide back at an angle to deflect 
the impact and reduce its force. 


~~ Z 


Heater Attachment Warms Bottle. With 
this bottle-holding cylinder mounted in 
front of the fan casing of your car heater, 
you could warm a baby’s bottle during a 
trip without taxing the electrical system. 
‘The slide-on attachment could be quickly 
removed when not needed in the car. 


Signal Shows Phone Has Rung. You 
wouldn’t have to guess whether you had 
received an expected call while you were 
out if your phone rested on this base. 
A vibration-sensitive switch would turn 
on the indicator light; a reset button 
would turn it off. If you used a phone- 
answering service, you'd know at a glance 
whether or not to check your calls. 


Canoe Seat Attaches Oarlocks. You 
could paddle your canoe, or row it when 
you wanted to make better time, by slip- 
ping this removable seat on or off. Held 
in place by the rower's weight, the seat 
braces would stiffen the canoe’s sides and 
also pivot the oars for rowing. 


issued on these inventions? 
2h Mel 


from the 
it 25 conte 


“I read you loud and clear. 


that tucks in your coat pocket and 
would let you talk to someone a 
mile away just by pushing a button? 

If you read Dick Tracy, this may 
sound like old stuff. But until recently, 
if you went out to buy a gadget that 
would duplicate the feats of the comic- 
strip wrist radio, you'd wind up with a 
hefty double handful of electronic gear 
costing more than a good TV set—and 
you'd have to get a license before you 
could use it. The weight of the batteries 
alone would be enough to discourage 


Cm you use a personal intercom 


.” To talk, press button; to listen, release it. Speaker at top doubles 


you from making it a part of your every- 
day wardrobe. 

By the time you read this, if manu- 
facturers’ plans stay on schedule, prac- 
tical personal two-way radio communi- 
cation will have achieved a new degree 
of freedom. The instruments weigh less 
than the average camera and probably 
will sell for around $100. You'll need 
no license of any kind. They’re simpler 
to use than a dial phone. 

An obscure paragraph (heretofore un- 
exploited) in Part 15 of the regulations 
of the Federal Communications Commis- 


TINY QUARTZ CRYSTAL (at pencil point) holds 
transmitter on frequency. Two six-volt batteries 
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(right) power the transceiver, made by Radio 
Mfg. Engineers, Washington, Ill, 


‘olume control is above button. 


as mike 


sion makes them legal; new transistor 
circuitry makes them technically feasible. 

The pertinent rule says that no license 
is required for a “low-power communica- 
tion device” if the transmitter adjust- 
ments are sealed by the manufacturer 
and certified to comply with the operat- 
ing conditions specified by the Commis- 
sion. 

‘These flea-power transceivers use the 
same frequency channels as 
Band service. In fact, you can get 
Citizens Band license for them (if you 
are over 18) that will permit you to an- 
swer and talk to regular licensed CB 
stations; without a license you can only 
listen to them. With or without a license, 
of course, you may talk to anyone using 
similar equipment to yours. 

The main difference between Part 
15 and standard Citizens Band equip- 
ment is the size and power requirements 
of the transmitter. Regular CB trans- 
mitters are invariably built to deliver 
full legal power allowed under their 
license. This means using vacuum tubes 
—transistors don’t have the muscle. Con- 
sequently, almost all standard CB trans- 
ceivers are built to operate on 115 volts 
AC. You can have them in your car 
or boat by using an inverter—but you 
can’t carry them in your pocket.—Robert 
Hertzberg. 


Nose cone breaks off, 
heads for target 


1, ICBM SNARK, on signal from guid: 
tem, releases nose cone with dumm; 
head while still miles away from its target. 


 — _—_ 


2. WARHEAD STREAKS OFF on ballistic ig 
tory, leaving the guided airframe to fall to 
earth and cause confusi 


n to enemy radar, 


3. SUPERSONIC SPEED is attained by dum: 
nuclear nose. Snark has demonstrated accu- 
racy on tary 5 


First photos of separation of a nose 
cone from the Air Force’s Snark show 
how its warhead is detached from the 
Northrop _ intercontinental _ ballistic 
missile and sent on to its target. The 
missile is guided to this point, re- 
leases its warhead on signal, and 
sends it on a ballistic trajectory. The 
Snark, operational at Presque Isle Air 
Force Base, Maine, showed vinpoint 
accuracy in long-range test launchings. 


iH 


WHAT'S NEW. 


Do-It- Yourself Aluminum House 


With a single helper, you can put up 
this prefabricated five-room house in just 
five days, It’s built of interct 
panels, faced on both sid 
on color-finished aluminum, 
with a 14-inch cushion of styrofoam, 


NO-HANDS LEVELS are 
with a magnetized vinyl-plastic str 
the kind used to close refrigerator and 
screen doors. They cling to upright and 
horizontal steel members, leaving hands 
free. In and 48-inch lengths, 
$5, D. - Empire Level Mfg. 
Co., Milwaukee, Wis. 
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and locked together like a toy con: 
tion set. The model above co: 
without the lot. Other, 


STATION-WAGON BUNK fits on 
the front and windows of any domes- 
tic station wagon to provide upper-level 
sleeping for two, leaving room on the 
floor for two more. Roll-up canvas on a 
50-by-75-inch tubular-steel frame covers 
a center dividing bar. $37.50. Griffith 
Tool Co., Villa Park, Il. 


BARBECUE GRILL consists 
series of V-shaped louvers in a 1 of a car radiator to keep parts and tools 
inch steel frame. They channel drippings handy on tune-up and repair jobs. The 
to the sides of into the fire, pre- tray can be leveled on any car and is 
detachable from the stem so a second tray 
can be substituted. It costs $12.95; extra 
trays $5.95 each. B & M Mfg. Co., Box 
746, Winston, Ore. 


RIGHT-ANGLE DRIVE for '\-inch SLIDE-RULE TIE CLIP is a prac- 
power drills is reversible, doubles speed tical as well as novel accessory. It is 
for finish sanding, or reduces it by half calibrated accurately, and the slide is 
for drilling large holes or buffing. It fits movable to work out answers to mathe- 
directly on a male or female spindle, uses matical problems. A magnifying indicator 
drill’s own chuck for bits or attachments. makes results easy to read. Gold-plated, 
Price, $4.95. ‘The Stanley Works, 111 $1.50; sterling, $3.95, plus tax. Mother 
Elm St., New Britain, Conn. Hubbard, 10 Melcher St., Boston. 
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Dual-' 


A hot spot blended into the radiant 
glass panel of this new tray stays 40 de- 
grees hotter than the setting for the rest 
of the panel. An adjustable thermostat 


LUBE TESTER tells 
the condition of oil in your 
engine. It uses two tests: 
a fluid in which three drops 
from a dip stick are shaken 
to show acids, and a paper 
on which a drop shows sol- 
ids or water. Kit for three 
tests, $1. Gordon Labora- 
tories, Annapolis, Md. 
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CANNED CEDAR lets 
you make a cedar closet of 
any closet in the house. It 
is pulverized aromatic cedar 
wood. Mixed with water, it 
sprays or brushes on like 
paint. Four-pound can 
(covers 60 square feet), 
$6.95. Cook Enterprises, 54 
Holland St., Asheville, N. C. 


regulates the server from room tempera- 
ture to 265 degrees, and a pilot light 
glows while the tray is turned on. $39.95. 
Salton Mfg. Co., 519 E. 72 St., NYC. 


VINYL SURFACE on 
gypsum board _ provides 
stainproof, washable deco- 
rative finish. It’s handled 
like other gypsum; nails or 
cements to studs or existing 
walls. Sheets are four feet 
wide, come in five textured 
colors. National Gypsum 
Co., Buffalo, N. Y. 


BRUSH-ON MASTIC is dabbed on 
ceiling tile and requires no spreading 
with a toothed applicator. You then sta- 
ple the tile to hold it until the cement 
sets. There’s no need to remove old paint 
and wallpaper unless badly peeled. Per 
gallon, $6.95; per quart, $2.75. Armstrong 
Cork Co., Lancaster, Pa. 


MITER GAUGE can be used with any 
saw having a blade up to 41 inches deep. 
It consists of three metal parts: clamp- 
ing base you can attach to stock up to 
1%4-by-8 inches, swivel base notched in 
5-degree calibrations from zero to 45 de- 
grees, and backing guide and plate for 
holding saw on angle pivots with wing- 
nut adjustment. $6.95. Nielsen Saw & 


Mfg. Co., 2395 W. 7th St., Eugene, Ore. 


LIGHTED SHAVER has two flash- 
light bulbs near its rotary head to give 
you shaving light in a dim or dark room. 
A pull-apart base contains a nickel cad- 
mium battery good for up to 10 shaves. 
It plugs directly into outlet to recharge. 
German-made AccuMen costs $25. Mon- 
roe Hattenbach, 347 Fifth Ave. NYC. 


VENETIAN -BLIND KIT contains 
plastic supports that replace torn cloth 
ladders that allow slats to droop. You 
cut out the old support, insert a plastic 
one, and fasten it by pushing a staple 
through the cotton or plastic tape into 
two holes in each end of the ladder. A 
kit with 12 ladders and a supply of fas- 
teners sells for 39 cents. Slat-Fix Co., 72 
Spruce St., Hicksville, N. Y. 
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BAGGAGE CONTAINER is pushed gently down a Jeep-mounted 
conveyor nosed into the cargo hatch of an incoming jet airliner. 


Bageage floats off jet 
Luggage going on or off TWA’s trans- 


FLOTATION is provided by low- 
lied by a com 


pressure 
pressor 
driven by its power take-off. 


the air like seeds ina milkweed pod 
The system, developed jointly by TWA 
and Douglas, 


unloads incoming planes 


continental DC-8 jets now floats through and delivers baggage to the claims desk 


Wing-tip fuel tanks are supported by wings of their own . . « 


Wing tanks ride 
on own wings 

Extra fuel tanks on the 
wing tips of this Beechcraft 
Twin Bonanza are support- 
ed by their own wings, so 
as not to add strain to 'the 
plane's wings. The exten- 
sion wings are hinged to let 
the tanks touch ground on 
individual retractable 
wheels when landing. The 
Army is testing the device 
in the hope of lengthening 
the range of small aircraft. 


When a 55,000-gallon oil tank had to 


Ingenious way to move 
an oil-storage tank 


1. The floating operation begins for the big tank. 
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be moved 850 feet, engineers built a lake 
on which to float it to its new location at 
Riviera, Fla. First they threw up a dike 


2. Crucial moment in moving 


PS PICTURE NEWS 


FOUR GLIDE-AIRE PADS on the un- 
derside blow cushions from 
center nozzles. By eliminating fric- 
tion, they make moving easy. 


STRING OF DOLLIES, each carrying one baggage container, is 
hauled to the terminal to speed delivery to passenge: 


in six to eight minutes. It utilizes four makes them easy to push out of a cargo 
Glide-Aire pads—Ford’s ground-effect hatch and down a Jeep-mounted con- 
mechanism—on the bottom of fuselage- veyor onto dollies. Air for flotation is 
shaped aluminum containers. Floating provided by a compressor on the Jeep. 


Mammoth lid 
for nuclear reactor 

This huge — 1,500,000- 
pound concrete cover rolls 
on 104 wheels. Shut, it 
helps seal in radiation from 
an underground nuclear re- 
actor at Convair’s plant in 
Fort Worth. A push of a 
button moves the 332-cubic- 
yard lid from full-off to 
full-on position in eight 
minutes. An old World War 
II B-24 bomber assembly- 
line puller does the work. 


for banks, covered the area with plastic going was easy. A crew emptied the 28- 
sheeting to forestall seepage, and then foot-high, 128-foot-diameter container, 
pumped in 5,500,000 gallons of water to attached cables, and hauled it with three 
a depth of five feet. From there on, the _ tractors. The job took 41 hours. 


aieed lighten ad 


as it rounds right-angle bend. 3. In place at last. The man-made lake was then drained, 
(27 


PS reporter’ s first-hand story of a record-smashing 
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Tokyo 


By Frank Harvey 


ee OW long is the runway?” I had 
asked Capt. Joe Blaylock. 
“11,700 feet,” Blaylock said, 
“No sweat.” 

But I did sweat a little, The Saucy 
Sixty, a KC-135 jet tanker, was loaded 
as heavily as any plane Blaylock had ever 
flown in his long career in the front 
cockpit of jet tankers. There’s more than 
7,000 air miles between Tokyo, Japan, 
and Seymour-Johnson Air Base, North 
Carolina. We'd be flying it nonstop and 
non-refueled. 

‘There was another spice to this trip: 
We hoped (dimly) to break the long- 
distance unrefueled speed record from 
Japan to the east coast of the United 
States. Our three navigators, Maj. Marion 
Ward, Lt. John Trask, and Lt. Don 
Huggins, had huddled ‘in the weather 
office peering wistfully at jetstream wind 
patterns we might hope to pick up en 
route. 

“Not much chance, actually,” ‘Trask 
had said. ““The jetstream winds are light 
in summer. We'll be lucky to get a little 
50-miler on our tail.” 

As aircraft commander, Joe Blaylock 
had gone through a complicated mathe- 
matical computation involving the gross 
weight of the plane, the altitude of the 
field, the temperature of the runway, the 
wind conditions, the extra push they 
could expect from water injection, and 
half a dozen other items. The figure of 
9,400 feet emerged. This was the point 
where we could expect the Saucy Sixty to 
stop rolling and start flying. 

“That's if we have our expected tem- 
perature of 67 degrees Fahrenheit,” Blay- 
lock added, almost as an afterthought. 
“If it’s hotter, we'll have to roll a bit 
farther, of course.” 

I didn’t ask any more questions. Better 
to climb happily aboard, not sweating, 
than get involved in an iffy matter like 


7,000-mile flight in a jet tanker 


to Carolina 


in 123 Hours 


engine failure just before you reach 9,400 
feet, with you moving about 200 mp.h. 
and weighing (as they had said) 278,000 
pounds. Or think about how you'd stop 
this monster before it porpoised off 
through the fields into the mouth of that 
railroad tunnel located (as the Yokota 
Air Base ops officer had pointed out) just 
off the edge of the field. 

Trouble in No. 3 pod. About 40 min- 
utes before takeoff time, Sgt. Donald 
Winch, assistant crew chief, found a 
puddle of oil under the No. 3 jet pod. 
Sgt. Buron McKissack, maintenance boss 
of the plane, came over for a look. 

“J don't think it’s anything serious,” 
McKissack told his crew, “but I reckon 
you boys better pull the cover 

I watched Winch, McKissack, et al, 
unscrew the covers ‘of the jet pod and 
stare into the front end of the compressor. 
Winch took a rag and wiped up some 
oil at the base of the blades. All hands 
peered interestedly to see if more oil 
would collect. None did. 

“No problem,” McKissack announced 
stoutly. “Probably just overfilled. Button 
her up, men, and let’s give her a test.” 

But 40 minutes later, sitting in the 
jump seat just behind Capt. Blaylock 
and co-pilot Bill Bry, I was still think- 
ing of No. 3 (even though Winch, Mc- 
Kissack, and electrical specialist’ Sgt. 
John Kelsey had tested her, and she'd 
screamed very faithfully). 

Joe Blaylock, a smiling and relaxed 
Dr. Jekyll when you had a beer with him 
in the Officers Club, had somehow turned 
into a curt, slit-eyed Mr. Hyde as he 
finished up his preflight check and pre- 
pared to commit his monstrous bird to 
takeoff. I heard him say to Bry on the 
intercom, “Now get this. We need 118 
knots at No. 7 marker. If we haven’t got 
it—if we're even five knots shy—we abort. 
Understand?” 


“Yes, sir,” Bry’s voice answered crisply. 

“We figured the takeoff roll for 67 
degrees F.,” Blaylock said. “Operations 
said we have 70.” 

“We had 70 at the briefing, sir,” 
said. “We have 72 now.” 

How much farther, I wondered, must 
you roll if you have 72 instead of 67? 

Toeing the mark. Blaylock used every 
inch—right down to the green marker 
lights—when he turned upwind. And then 
he halted way off on the side, with the 
nose pointed toward the center stripe. 
“May need the extra feet,” he told Bry. 
“T'll line up after we start rolling.” 

We sat there, the sound of the jets 
feeble and remote through my padded 
earphones. Ahead, the runway, marked 
with the black-rubber burns of thousands 
of landings, disappeared into the Tokyo 
murk. 

“Four minutes to takeoff,” Blaylock 


Bry 


said. 

I felt a hot trickle dart out from under 
one armpit and coast down my side. Joe 
Blaylock was probably right about the 
length of the runway, but he’d miscalcu- 
lated the sweat peracid of at least one 
of his passenge 
“How's she Took?" Blaylock asked after 
a while. 

“Green across the board,” Bry said in 
a tight voice. 

“We're two minutes early,” Blaylock 


throttles forward, and the feeble hissing 
of the jets rose to a blowtorch roar. The 
big plane trembled and tugged as Blay- 
lock held it with brakes. The needles of 
the four dials that showed the percent of 
power the four jets were putting out 
moved reluctantly upward—and stopped 
well short of the top. 

“Water,” Blaylock snapped. 

Bry flicked a switch and something 
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At 278,000 pounds, we needed every inch of runway 
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that resembled a controlled dynamite 
blast took place in the engines as water 
injection began. The power needles 
hestened up the dials to the top. The 
big tanker was vibrating savagely. Joe 
Blaylock lifted his toes and we began to 
roll—so fast that my body sagged in the 
jump seat as we angled in and picked up 
the center stripe. 

“Coming up on decision marker,” Bill 
Bry’s voice came, clear and sharp, over 
the intercom. “Coming up on Marker 7 
. . 3,800 feet... now!” 

We'd made our first hurdle. We had 
118 knots. The concrete raced under our 
nose. “Coming up on critical engine fail- 
ure,” Bry said sharply—and in an instant, 
“Now!” 

The takeoff. Blaylock’s hands left the 
throttles and took the yoke—and Bry’s 
hand was on the throttles a split-second 
behind. I could see the end of the run- 
way, rushing at us. We made no effort at 
all to leave the earth, Then the big nose 
hid the rest of the runway and all I 
could see was a Japanese highway with 
little cars scooting along it, and behind 
the highway the high mouth of a rail- 
road tunnel. 

Joe Blaylock’s shoulders hunched back 
and he pulled powerfully on the yoke. 
The tanker’s nose tilted high. I felt a 
wallowing motion, heard the wheels 
thump home, and then came the thrill. 
No clawing desperately over the rim of 
the tunnel with this bird. She lifted clean 
and alive like a fighter, heavy as she was. 
We were 500 feet above the tunnel when 
we passed it, easy, safe, no sweat, exactly 
as Joe Blaylock had predicted. 

Flying in a windowless jet tanker is 
roughly like sitting on the floor in a 
noisy toolroom. Unless you're up front, 
you have no sensation of motion after 
you climb into the smooth air of high 
altitude. You drink more coffee than you 
need, just to be doing something. You 
shiver, even sitting under a_ heater. 
The lights are so poor it's asking for a 
headache to try to read. The smart thing 
to do is sack out, but on this trip there 
was just one bunk—and it was reserved 
for co-pilots Bill Bry and Lynn Dyes, 
who spelled each other during the flight 

[Continued on page 230] 


PS PICTURE NEWS 


2. It’s raised on jack, swung 90 degrees. 
VW gandy wagon 


Volkswagen station wagons and pickup 
trucks have replaced the old handcars on 
New York's Long Island Rail Road. They 
are equipped with retractable sanged 
wheels to supplement those with rubber 


fg 
Navy frogmen (~~ 
carry ears “Ere 

New portable so- 

nar equipment is 
tested at right by a Re 
Navy frogman for 
locating objects un- 


der water. 
Reflected _ sound 
waves from its 


searching beam are 
transmitted to the 
diver through ear- 
hones. The device 
is battery powered. 


3. Flanged wheels lowered, it rides on rails. 


tires so they can ride on rails as well 
as highways. With the vehicle strad- 


dling the track, a, built-in electric turn- 
table jack raises it and spins it 90 de- 
grees to set it on the rails. At end of 
line, the jack can turn the VW complete- 
ly around to start it on its return trip. 


PS CAMERA MAKES THE 


F. C. HAVECKER, retired inspector for a rubber 
manufacturer, interrupted his gardening to 


bring out chairs for the interview. 


Did you pay any attention to the Democratic 
Party convention? 


-.Agan American citizen I say it was a 

disgrace to the country the way they 

criticized the President ... telling Russia ~ 
ill-prepared we are and everything else .. 


INSURANCEMAN H. J. WITTENBAUER switched off 
the TV (he was watching the Republican plat- 
form deliberations) and came out on the porch. 


Do you approve or disapprove of the way 
his job as President? 


Eisenhower is handling 


Approve . . . He's very loyal, doing everything 
he can for the betterment of the country, 


How Those 
Political Polls 


Work 


By Martin Mann 
D:* GEORGE GALLUP is solemnly 


forecasting the outcome of next 

month’s presidential election. 
Elmo Roper is doing the same. Can they 
really tell? 

Many people trustingly accept political 
surveys as precise measurements as ac- 
curate as figures from the National Bu- 
reau of Standards. Others laugh them off 
as high-class tea-leaf reading, dressed up 
with scientific hocus-pocus. The truth is, 
they're a little bit of both. Political poll- 
ing is cousin—but not twin—to the science 
of statistics. 

Here are the straight answers to blunt 
questions about the surveys: what they 
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and how good 


do, how they do it, where they can go 
wrong—and why. 


How can poll-takers tell how 
Pm going to vote if they don’t 
ask me personally? 


They can’t. Surveys gauge the opinion 
of the entire public, as a group, and don’t 
try to specify separate, individual opin- 
ions. It's like flipping pennies. Out of 
1,000 tries, about half will come up heads 
and half tails—but you can’t predict 
which way any one penny will come up. 


Why don’t they interview me? 


Each nationwide survey asks its ques- 


ROUNDS WITH THE GALLUP POLL 


“VM & GALLUP REPORTER” is Pauline Fay’s in- 
troduction of herself when she calls to ask 
people how they'll vote. Poll responses are con- 


fidential. The persons shown at left and on fol- 
lowing pages gave PS special permission to 
take pictures and quote their statements. 


are they, anyhow? 


tions of 1,500 to 3,000 people. This 
sample is such a small fraction of the 
population that there's very little chance 
you will be included. Even if 10,000 peo- 
ple were questioned every week, it would 
take 200 years to get around to every 
adult in the country. 


Only a few thousand people? Is that 
really enough to measure the whole 
country? 


Theoretically, it’s plenty. With a sam- 
ple of this size the theoretical odds are 
20 to 1 against an error of more than 
three percent. And they're 100 to 1 
against an error of more than five percent. 

The hardest thing to believe about 


surveys is that huge numbers are not 
needed for accuracy. Neither will large 
numbers balance out other mistakes in a 
poll. The 1936 election survey of the 
defunct Literary Digest polled 2,376,523 
people—and was wrong by a whopping 
19 percentage points, picking Alf Landon 
to win over Franklin Roosevelt. 


Why? How can a few people speak for 
millions—accurately? 


Too few can’t. But accuracy goes up 
sharply when the sample increases mod- 
erately. 

Suppose you pick 10 pennies out of a 
carload and flip them. There are 1,024 
possible combinations of the individual 
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MOST PEOPLE READILY ANSWER 


ESTHER JOHANSON, wife of tugboat fire- 
man-engineer, was reluctant at first, but soon 
warmed up to the idea with pointed comment. 


Which man—Nixon or Kennedy—do you 
think has the better TV personality? 


That's a difficult question to answer... Nixon 
is a pro. He has more finish and polish. 
Kennedy relies more on boyish charm, 


pennies (10 2s multiplied together). The 
chance of getting 60 percent or more 
heads is two in five. That’s a fairly good 
chance, and you wouldn’t be too surprised 
if you did get 60 percent or more heads 
in 10 tosses purely by luck. It wouldn’t 
mean a thing. 

But suppose you flip 2,000 pennies. 
There are an unimaginable maar of 
possible combinations (2,000 2s multi- 
plied together, which is 10 followed by 
602 zeroes). There aren’t nearly so many 
ways to end up with 60 percent or more 
heads. ‘The chance of tossing that many 
heads, purely by luck, is very, very slim 
—about four in a thousand. 


But how can anyone be sure that a 
sample, whether pennies or people, is 
a true cross section? 


By picking it at random. That brings 
the laws of chance into play again. 
There's just as much chance of picking 
one as any other. The odds are all against 
picking a biased sample if the choice is 
genuinely random. 

Strangely, it doesn’t matter much how 
big the whole lot is. A sample containing 
2,000 pennies will be almost as represent- 
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YOUNG GRANDMOTHER, Mrs. Mary Mas« 
on vacation (from electronics plant )—but 
i age 1, on lap. 


Which political party do you think can do a 


better job of handling the 
this country today? The 
the Democratic Party? 


rroblems facing 
‘epublican Party or 


Well I'ma Democrat ... SoI think the 
Democratic Party can do a better job. 


ative of a billion pennies as of a million 
—if it’s truly random. Making the se- 
lection random is like mixing soup: One 
spoonful is enough to taste a plate of 
soup—or a pot full or a vat full, if the 
soup is well mixed. 


Wait a minute. People aren’t uniform 
like soup or stamped out identically 
like pennies. How can mathematics 
based on coin-tossing be applied to 
something entirely different? 


There’s not as much difference as you 
might think. Pennies aren't necessarily 
identical—you can tell whether they are 
or not by flipping a sample group. 

Forecasting votes is particularly like 
testing pennies. For all practical pur- 
poses, both are “either-or” cases: heads 
or tails, Kennedy or Nixon. 


How do the pollsters get a well-mixed 
spoonful of people—a true cross 
section of the whole country? 


It’s complicated, because serious mis- 
takes are easily made. First, the U. S. is 
divided into 20-odd areas. For each area 
a list of counties is made. Now the sta- 


EVEN PERSONAL QUESTIONS 


Bemapager on bis stoop ( 
old Kathy) when Mrs, Fay came up the walk. 


What do you think is the most i 
problem Jacing this country today? 


The problem of communism and its spread 
throughout the country. I don’t think it’s 
aaa te Se mesh parks a Ho tea [ob of tie 
'BI. They have nothing to do with politics. 


tisticians pick a number out of a book of 
random numbers—a fancy way of pulling 
a number out of a hat. 

‘The random number serves as the key. 
It tells which counties are to be used, 
and also whether city, town, or rural 
residents of those counties are to be in- 
terviewed. 

The drawing process is repeated, using 

. S. Census maps, to select Census 
“tracts” within the chosen counties, and 
then city blocks or rural sections within 
the chosen tracts. 

In the block (or section), the poll 
takers ring successive doorbells until they 
get 8 or 10 interviews. They work after- 
noons, evenings, and weekends to catch 
working people at home. The ultimate 
selection of a particular person follows 
some simple rule, such as: one day 
choose the oldest adult woman then at 
home; the next day choose the youngest 
adult man. 

This method is hardly foolproof—par- 
ticularly in the last stage, which depends 
on people—specifically the housewives 
and schoolteachers who work at inter- 
viewing in their spare time. It selects a 
cross section that is only a fair approxi- 
mation of the ideal sample required by 


get people to vote Democratic this 


What do you think was the best argument to 
lovember? 


There are so many issues... I’m trying to 
think... I like Kennedy. 1 like him very 
~" much. I think he’s got a lot of 
stamina, He knows what he’s saying. 


the mathematical laws of probability— 
making actual error greater than theoreti- 
cal error. 


Hold on. This sample that’s chosen so 
laboriously . . . It’s a cross section o| 
adults. But not all adults vote. Doesn't 
ue throw the political surveys way 
°) 


Very embarrassing question. There's 
no law in the U. S. forcing people to vote, 
and about 40 percent of those eligible 
don’t cast their ballots. That 40 percent 
punches a hole in a survey big enough 
to drive a troop of dark horses through. 

For example: Suppose a poll of 2,000 
people reveals that 1,100 prefer Candi- 
date A and 900 prefer Candidate B. But 
about 800 of those 2,000 won't vote. If 
most of the nonvoters are supporters of 
Candidate A, his less popular opponent 
will win easily. Only votes count. 


Now what? How can pollsters get 
around the nonvoting 40 percent? 


Simple. Throw them out—that is, ex- 
clude the replies of the people who won’t 
[Continued on page 236] 


How a Voting 


EXT month thirty million Ameri- 
cans will vote by flipping machine 
levers. Every vote will count. Un- 

like ballots, machines permit no disquali- 
fying mistakes. 

‘The first voting machine was used in 
an election in Lockport, N.Y., in 1892. 
Today machines are used in all but five 


TO RECORD HIS VOTE, a ci 
down the pointer of his cl 
ing the strap connected to 
ends of straps hang betwee: 
rollers in a rigid channel, with stops at 
both sides. Enlarged end of strap, ri 

ing between two rollers, forces them 
aside, crowding all others so that no 
other strap in that group can be raised. 


swings 


one is shown below). Throug! 
trigger a latch on each side, releasing a spring-mounted 
locking bar, which snaps up. (The bar runs through a slot 
in each of the metal straps connected to the selection-lever 
pointers and locks them until it is thus released.) Now 
the pointers are free, ready for voting. Ratchet teeth on 
the crank disk, with an ingenious pivoted 
reversing the lever once you 

pawl slips past the last tooth, 
way for the return of the lever, as on the facing page. 


Machine Works 


states; in six they are mandatory at every 
polling place. 

Though expensive ($1,500 to $1,800 
each), machines pay by reducing election 
costs and eliminating expensive recounts. 
Another advantage is that they give quick 
returns after the polls close. They require 
little maintenance, last a long time, and, 


some politicians believe, help draw voters 
to the polls. 

Interlocks prevent pulling the lever for 
too many candidates, or voting both Yes 
and No on a question. A paper roll per- 
mits write-in votes. The mechanism shown 
is made by Rockwell Manufacturing’s 
Automatic Voting Machine Division. 


TO CHANGE HIS VOTE, the user need only flip back up a selected 
pointer and swing down another. But stops and rollers, prev’ 
‘ously set up, let him vote only for the right number of candi 
dates (one mayor, four councilmen, for example). Swinging a 
pointer down slides its registry cam into engagement with a 
three-digit counter that totals the votes for that candidate. 
When he has made all his selections, the voter swings back the 
big handle, with the ratchet pawl now reversed (below). The 
crank disk’and its linkage first pull down a toggle plate (top 
left below). Through a bell crank this rotates all pointer cams, 
but only those in mesh with counters register votes, Next, lu 
pull down the locking bar as below at right. The bar pulls 
down the straps, fipping up all down-swung pointers, ready 
for the next voter. Finally the mechanism opens the curtain. 


Color? Infrared? 
Fast-action? No fuss 
and fumble with extra 
cameras to match 
tilm to subject when 
you use the new— 


3-in-1 Camera 


By M. Robert Beasley 


the weight of three or four cameras, 

hold on. Your burden’s about to be 
lifted—and all those cumbersome straps, 
flaps, and separate lenses will merge into 
one consolidated whole, like the split 
image of a range finder. A new 35-mm. 
camera with one shutter serving three 
film chambers should hit the market by 
the first of the year. 

By simply revolving the lens mount, 
you can switch from one type of film 
to another without tedious mid-roll re- 
wind. Or, if you're sticking to one film 
while covering a wedding or family re- 
union, you can load all three chambers 
with it, for over 100 exposures without 
reloading. 

When 35-mm. cameras started to come 
into their own, film selection was no 
problem. You either chose color for two- 
by-two transparencies or black-and-white 
for enlarged prints. The versatility of 
these cameras, however, led to the intro- 
duction of an ever-greater variety of film 
stocks, so that today the 35-mm. enthu- 
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[I YOUR shoulder is sagging under 


siast must choose from many types and 
speeds of film, both domestic and im- 
ported. The choice is often a painful 
compromise, since different subjects and 
conditions call for different films. The 
minute you load up with slow color, 
someone is sure to invite you to a rodeo 
in the rain 

The three-camera juggler. Sam Noble, 
the Detroit inventor of the Noble 3-35, 
was a nimble three-camera man when he 
served as an Army photographer. He 
decided that the lens and shutter com- 
ponents were the most expensive dupli 
tion and set out to fashion a camera 
whose multiple functions would have a 
single lens mount in common. After much 
trial-and-error, he developed the custom- 
made model shown here. 

The all-metal camera has more than 
250 parts and weighs about four pounds. 
To change from one film chamber to 
another, you just disengage the bayonet- 
type lock knobs marked “wind” and 
“rewind.” Each chamber loads much like 
a conventional camera, and each has its 
own exposure counter. 

Preventing mix-ups. Film in the “work- 


ing” chamber is identified by an index label that 
appears at a window when the chamber is posi- 
tioned behind the lens. Two of the chambers have 
permanent labels for the films you'll use most: 
daylight color and fine-grain black-and-white. 
The third has a selector disk listing other types 
(indoor color, infrared, high-speed black-and- 
white) so that you can dial the proper label 
when you load the chamber. 

‘The camera has a Compur MX shutter with 
settings from one to 1/500 second, and bulb. A 
built-in split-image range finder is coupled to the 
50-mm. £/2 lens. The viewer is designed to accept 
slip-in masks that adapt it to other lenses; it also 
has a three-position parallax adjustment. 

Telephoto and wide-angle lenses are optional 
equipment, and there’s a clip on the body for a 
zoom-type viewer that spares you the trouble of 
changing masks. Also optional is a revolving 
turret for all three lenses to give you the versa- 
tility of nine cameras in one unit. A flash attach- 
ment extends the uses still further. The camera 
can be used in both vertical and horizontal posi- 
tions. On the left side is a tripod socket; the 
thumbscrew of an L-shaped carrying handle also 
attaches to this. 

‘The camera lacks a few refinements of the best 
35-mm. equipment. For instance, there’s nothing 
to prevent double exposures if you're the careless 
type. And the price—not yet established—will not 
be low. But it will probably still be cheaper than 
three separate cameras of comparable quality. 


J 


back the curved Iens-mount panel. 
Lift hinged frame plate, pul 
rewind knob, drop cartridge 
place, and push knob back to en- 
ge ‘film spool. Draw out film 
leader and insert in take-up spool. 


OPEN ONE CHAMBER by slidi 


Tripod 
socket can be seen in top picture. 


SNAP FRAME PLATE IN PLACE against 
film, and slide lens-mount panel up 
track to close the chamber and 
being shutter into position in front 
of film. Advance two frames and 
set chamber's individual exposure 
counter on 1 for your first shot, 


y P| 
SWITCH TO ADJACENT CHAMBER by 
revolving knurled section of body 
toward you after releasing the 
wind and rewind knobs from their 
shafts with counterclockwise turn. 
When body clicks into next posi- 
tion, press knobs into new shafts. 


PS PICTURE NEWS 


New Army truck rides on water 


under 's all the same. 


Floating or submersible trucks 


A new series of amphibious trucks be- 
ing developed by the Army are so snugly 
watertight that they can even be driven 
completely submerged. Contracts to de- 

ind build prototypes of the go-any- 
5 AO aici 
GMC, and Chrysler. Two or more will 
become standard equipment. One is a 
3¥%-ton, six-wheel-drive truck, the other 


b aki 


My Most 
Embarrassing 
Shop Moment 


“CUBAN the chimney now, with company 
almost due?” wife protest 

“No time bet fore. Besides, 
system figured out. Relax.” 

I wanted to make a log fire—our first of 
the season—after dinner, but had sworn I'd 
clean our soot- pelogeed chimney first. 

With a pl; panel braced against the 
fireplace opening, I banged an old tire chain 
around from the top of the chimney. It 
worked fine. Removing the plywood revealed 
a mountain of feather-light black gook. 

I wasn't going to sling that around. In- 
stead I plugged in a powerful old vacuum 
cleaner I'd just bought to use around my 
workshop. I hitched on the hose, turned the 
switch. Silence. 

What's with the juice?” I yelled. 

“Iron blew a fuse,” answered Ann. 

Down in the cellar, I heard the doorbell, 
and Ann letting company in. 

Hurriedly I screwed in a new fuse. Up- 


‘ve got a new 


a_ five-ton, eight-wheel-drive monster, 
‘They will travel on mud, sand, brush, and 
water. Each is powered by a diesel en- 
gine that can be converted later to a 


variety of fuels, can be removed and re- 
placed as a unit, and will run, stop, and 
restart while completely submerged. The 


prototype vehicles do up to six m.p.h, on 
water, 50 m.p.h. on land. 


stairs, the cleaner roared into action, When 
I got there, I walked into a room-sized cloud 
of soot and three charcoal-gray people. 

I'd hitched the hose to the blower end of 
the cleaner. The nozzle, lying in the soot- 
filled fireplace, had done the rest—J. Pull- 
man, San Diego, Calif. 


Do you have an embarrassing shop blunder 
that haunts you? PS will pay $50 for each 
such experience published. None can be re- 
turned. Keep it brief. Address: Shop Editor, 
Popular Science Monthly, 355 Lexington 
Ave., New York 17, N.Y. 
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Mechanics 
and Handicraf 
SECTION 


EATHERSTRIPPING .1¢ 


How to Winterize 
Your Home 


A few simple jobs done now will 
seal your home snugly against 
the assaults of freezing weather 


you button up your home against winter's 
blasts. The jobs are small, seldom costly, and 
often overlooked—but they add up to big benefits 
in extra warmth, comfort, and fuel economy dur- 
ing the long cold months. 
You wouldn't go through the winter with an | 
open window, for instance, yet you're doing the f° {OTe eas 
same thing if your house isn’t weatherstripped. SOOT REMOVAL...150 
The hundreds of feet of hairline cracks around + = 
your doors and windows add up to a whopping 
total area—big enough to equal a partly open win- 
dow. The result if they’re neglected: As much as 30 
percent of your fuel dollars are gone with the wind. 
Most of the weatherproofing methods shown 
on the following pages aren't costly or difficult. 
You can do a complete door or window in 15 min- 


Te the little things you do that count when 


connueo Hdl 


This leaves only 


strips to 
touch up after glass i 


in place. 


knacks, 
tractive as well as func 
can be removed easily 
the xl 


utes for as little as $1. If you don’t want to weather- 
strip the entire house at one time, start with the 
doors and windows that are the loosest fitting and 
those that face prevailing winds. 

One of the most often neglected cold spots is the 
giant picture window in today’s homes. Because of 
its size, it seldom has a storm window, yet it’s this 
large expanse of glass—with its high heat loss—that 
needs a storm sash most. 

On this page is a new idea in picture-window 
protection. It’s a storm sash that mounts inside the 
window. Made of small panes of ordinary glass, it 
can be built to fit any size window. For the sum- 
mer, it can be slipped out quickly and stored, or 
you can leave it in place all year. Cost: a fraction 
that of commercially made storm sash. As a bonus, 
you get an attractive grid effect with shelves for 
decorative knick-knacks. 

Sealing cracks with calking compound takes only 
a few minutes and is important protection against 
both wintertime leaks and springtime repairs. You’ll 
find the latest news on proper calking techniques 
on the following pages. 

Even insulation, usually a big job, can be done 
a bit at a time—for instance, added in small amounts 
to take the chill off an especially cold room. Rooms 


THREE FRAME into 16 equal parts, 
ides, top, and bottom, and from these 
divide each frame section into four equal spaces 
to locate centers of grid members. Measure %” on both 
sides of each centermark to outline the dado cuts. 


above an unheated crawl space are fre- 
quently hard to keep warm. Stapling 
insulation batts up between the joists in 
the crawl space is a Saturday-afternoon 
job that will pay off promptly in more 
comfort and less fuel waste. 

You can also save a remarkable amount 
of wasted heat by freeing your furnace 
and chimney flues of soot. It takes only 
a thin layer of soot to cut in half the 
heat your furnace puts out. You'll find 
the proof—and what to do about it— 
on page 150. 

While you're checking the furnace, 
don’t forget the little extras, such as 
draining the expansion tank, renewing 
warm-air filters, and bleeding radiators. 
A surprising number of unnecessary serv- 
ice calls come from home owners who 
have overlooked these simple chores. 

‘The finned baseboard convectors popu- 
lar today also require special attention. 
‘Dust on the fins can cut heat output to 
the point where the furnace won't carry 
the load. Remove the covers and give the 
fins a thorough vacuum-cleaning. Some 
hot-water heating systems also require 
switching over from a summer to winter 
setting on the domestic hot-wcter supply 
to provide adequate heat. 

Increasing the moisture in the air may 
help you feel warmer and more comfort- 
able during the winter. Check into the 
special humidifier attachments that can 
be added to warm-air furnaces. Some fur- 
naces are already equipped with such 
units—without their owners knowing it. 
To tell if you have one, look for a water 
line running to the furnace. 

Older humidifiers use absorbent plates 
to evaporate water from a pan. These 
plates must be replaced every three 
months or they become clogged and lose 
their effectiveness. 

‘Newer humidifiers force moisture into 
the air by atomizing water or vaporizing 
it, instead of relying solely on evapora- 
tion. They are more expensive than plate- 
type humidifiers, but supply more mois- 
ture. Such units can be added to any 
warm-air furnace, and you can install 
most of them yourself. Prices start at 
about $50. 

To be sure your home is adequately 
winterproofed before the cold winds start 
to blow, use the check list at right. Every 
check means more comfort in the home, 
more money in the bank. 


Winterizing 
Check List: 


17 tips for warmth and comfort 
during the cold months to come 


1. Shut off and drain outside sill 
cocks to prevent freeze-ups. 
2. Check the roof for loose, curled, 


or worn shingles and replace them 
or cement them down with roofing tar. 


(3. Clean out gutters and down- 

spouts to keep water from backing 
up and freezing under the roof, where it 
will cause leaks. 


4. Batten down the TV antenna— 
tighten loose straps, replace frayed 
lead-in—and save an icy climb later. 


5. Use flexible plastic sheet to seal 
‘— windows not covered withstorm sash. 


(] 6. Paint any screens that can’t be 
removed, to prevent rusting. 

(] 7+ Seal cracks with calking com- 
pound to keep out wind and water. 


([] 8+ Draftproof doors and windows 
with weatherstripping. 


(_] 9+ Clean the furnace and chimney 
flues of heat-robbing soot. 

(J 10. Drain the expansion tank in 
hot-water systems before turning on 

the heat. 


( 414. Clean or replace the filters in 
warm-air heating systems. 

12. Bleed radiators or baseboard 

convectors to remove trapped air. 

13. Switch over from summer to 

winter setting on your domestic hot- 

water supply. 

( 14. Renew the plates in furnaces 
that are equipped with plate-type 

humidifiers. 

25. Get firewood in early so it will 
be dry when the snow flies; but keep 

the main’ supply of wood outdoors to 

avoid termites. 

CD 16. Lay in ashes or sand for slip- 
ery spots, and salt for melting ice. 


CJ 17. Check weak fences or trees 

that might be blown down in high 
winds, and brace or guy them wherever 
this is necessary. 


Weatherstripping 


New types do a better job of sealing out wind 
and water, and they go on faster and easier 


HIS year’s news in weatherstrip- 

| ping is spelled v-i-n-y-l. In half a 

dozen forms, vinyl plastic now gives 

you weatherstripping that’s inexpensive 
yet durable and good-looking. 

Earlier forms of felt or rubber—while 
still useful on some temporary, low-cost 
jobs—have their disadvantages. Felt tends 
to get out of shape, rubber to crumble or 
become sticky with age. Vinyl, however, 
holds its shape and is practically inde- 
structible, 

A trio of vinyl seals. For a quick job, 
there's vinyl tubing, sold in rolls, that 
you just tack in place. It’s tight-fitting, 
but not as attractive as some other types. 
One of the neatest is vinyl foam bonded 
to wood strips. This looks like decorative 
molding and is virtually invisible when 
painted to match the woodwork. 

Another trim-looking variety is a 
molded vinyl held in aluminum strips. A 
narrow version (13/16”) is used on house- 
hold doors, a wider one on garage doors. 
Price is about 35 cents a foot. 

‘The vinyl inserts in these aluminum 
strips come in several shapes. A tubular 
one provides a tight fit against swinging 
doors and windows, but tends to stick a 
bit against sliding sash. Special slim- 
fingered vinyl strips are made for sliding 
doors and windows where friction must 
be kept to a minimum. 

Sealing off with metal. Although met- 
al weatherstripping is still widely used, 
it is somewhat trickier to install since it 
must be placed at the edge of a door or 
window instead of simply against the 
face. It is one of the best types for snug- 
fitting double-hung windows because the 
metal allows the sash to slide easily. For 
doors, however, it’s gradually giving way 
to surface-mounted vinyl strips. 


[4d porutar science octoser 1960 


Metal spring strips sometimes get out 
of shape or lose their seal if a loose- 
fitting door or window shrinks away from 
them at the edges. Interlocking metal 
strips avoid this problem, but are harder 
to install. They consist of two U-shaped 
strips, one mounted on the door or win- 
dow and the other on the jamb. Attached 
to the surface, they're fairly easy to in- 
stall, but are conspicuous. The concealed 
type calls for rabbeting the door edge, 
but provides one of the neatest, most 
durable jobs you can get. 

Block that draft. Door bottoms are the 
most critical points in weatherproofing. 
Here you tind the worst drafts and leaks 
and, at the same time, the heaviest wear 
on whatever material you install to stop 
them. 

If your present threshold is worn and 
uneven, you'll do best to put in a new 
one that has a vinyl insert. Most of 
these are aluminum, but this year they're 
offered in oak, too. 

Where you already have a threshold in 
good shape, you can save money by add- 
ing a narrow vinyl-and-aluminum cap 
strip on top. This cap is made to work in 
two ways. If you prefer, you can fasten 
it to the bottom edge of the door instead 
of the threshold. This takes more work— 
the door must be removed to do it—but 
it makes the vinyl seal invisible and 
saves wear, of course, because you won't 
be walking on it. 

Turn back the tide. No door-bottom 
seal can be expected to stop a heavy flow 
of water by itself. An extra rain shield is 
required to divert wind-driven water. 
‘This is usually a separate strip of metal 
fastened to the outside of the door. It can 
be either thin sheet metal, which is 
cheap, or a sturdy aluminum extrusion, 


VINYL TUBING, held in a flexible aluminum strip, 
is cheap and fast to install. For door or window, 
it comes in 17’ coils for about $1.25. One draw- 
back in some spots is its undisguised look. 


RIGID ALUMINUM STRIPS with 
vinyl inserts are held on with 
serews through slotted holes. 
ry look neat, have the ad- 
vantage of permitting exact 
adjustment of pressure. 


Five of the newer types of vinyl weatherstripping 


AwuMINUM 
‘STRIP 


FEATHER-EDGE, 
VINYL STRIP 


FEATHER-EDGE VINYL, also held 
in a rigid aluminum strip, tapers 
to a thin edge. It's ideal for sills 
and sliding doors or windows 
where friction must be held 
down to a minimum. 


VINYL FOAM, bonded to wood strips 
trim appearance of molding. It’s simply tacked 
corners mitered. It costs a fi 

than vinyl tubing—about $2 for a 17’ kit. 


has the 


ittle more 


MULTIFINGERED 


MULTIFINGERED VINYL, one of 
newest types, has thin edges 
for less friction but, maximum 
weathertightness. It's good for 
sliding sash or where wind 
and rain are severe. 


Three types of metal seals for keeping out weather 


METAL SPRING STRIP above at left is cheapest, but more expensive. Interlocking strip at right 


but sometimes gets out of shape. V-shaped strij 
at center above is more durable, easier to install 


is tricky to install, but 
lasting, and weathertight seal. 


rovides a tough, long- 


conrinuen M5 


which is trimmer looking but a little 
more expensive. 

You can also get a vinyl-and-alumi- 
num door bottom that has a built-in rain 
shield. The whole thing goes on in one 
piece, and you don’t have to remove the 
door to do it. It costs about $2. 

Dam out the flood, Doors that are ex- 
posed to wind-driven rain may require an 
interlocking threshold. This consists of 
a hook-shaped strip on the bottom of the 
door that engages another hook-shaped 
strip on the threshold. The interlocking 
strips require careful fitting, but once 


installed they are almost impenetrable. 

‘Another type of threshold has a rain 
drain built into it. Any water that gets 
past the seal is caught in a trough inside 
the door and is channeled back outside 
through holes. This type of threshold 
can be bought separately or used with 
other kinds of door-bottom seals. 

One of the fanciest door bottoms is an 
automatic type that swings up when the 
door is opened to clear the carpet, As 
the door closes, the vinyl strip strikes 
stops on the door jamb and is pressed 
down against the threshold. 


Five ways to weatherseal the bottom of a door 


more work, 


ALUMINUM THRESHOLD re- 
places existing wood one that 
may be worn or fitting. 
The tubular nsert can be 
replaced with a new one later 
if it should become worn. 


has a 
in_ one strip. 
without removi 
be used with the 
old or put in wi 


AUTOMATIC DOOR BOTTOM flips up as the door 
is opened to clear the carpet, then is pressed 
down tight against the threshold as the door 
swings closed against stops on the jamb. 


DOOR OPEN DOOR CLOSED 


COMBINATION DOOR BOTTOM 
T seal and rain shi 
an be attached 


TWO-WAY DOOR SEAL fastens either to threshold, without 
removing door, oF to the 


bottom. Fastening to door takes 
but conceals it and saves foot wear on it. 


INTERLOCKING STRIPS come in 
two kinds. Surface type 

is easy to install, but 
posed. Concealed type at bi 
tom is neater, but requires 
rabbeting the door edge. 


door, can 


RAIN SHIELDS keep water from running under 

door, can be added to most door bottoms. 
Type at left requires removal of door to nail 
it on: one at right fastens to face of door, 


Calking: . eiaael 


It’s what you do before you seal the cracks 
that makes the job permanent—or botches it 


ON’T cuss the calking compound 
D if a crack opens and water or icy 

drafts find their way inside the 
house. Most calking failures are caused 
by poor preparation or technique. For a 
buttoning-up job that will last, keep these 
four points in mind: 

@A hairline crack that pulls water 
into the house by capillary action is too 
tiny to calk effectively. A bead of com- 
pound laid on the outside can easily pull 
away. It may even form a ledge that 
helps water get in. The best cure is to 
open the crack—cut it wider at the sur- 
face—to form a deep V in which the calk- 
ing can get a grip. 

@ It’s not enough just to fill a gap. 
Overfill it. Then, if the calking shrinks, 
hardens, or crumbles, or if the joint 
moves, there'll be enough in the crack to 
carry on the job. 

© Don’t rely on calking alone to pack 
wide or deep cracks. Provide a base by 
tamping the bottom of the crack full of 


DEEP CRACKS should be packed with oakum or 
steel wool to provide a base for the calking and 
to set up a second barrier against weather. Small 
tube of compound shown is handy for single 
jobs. Key helps squeeze out 


WIDE CRACKS like # 


one in a wall are best 
filled with knife-grade calking or glazing com- 
d. The al is stiff whe d 

sets. Wet the ki 


yulk compound. 


CONTINUED 7 


FOR CALKING HOUSE WALLS, bulk compound 
be colored to match. Stir 

paint or heavy-bod 

form. 


1 uni w 
f paint can 
‘tthin the compound. 


d 
hick material from bottors 


FOR ROOF JOBS, a black asphalt-base compour 
is the thing to use. Unl ry calking, 
will stick t 
roof or se 

nd you ca 


radily see the leaks. 


oakum—the tarred rope that plumbers 
use. Steel wool can be used if the calk- 
ing job is not too large. 

© Be sure you get good adhesion. Calk- 
ing compounds won't stick to dirty or 
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greasy surfaces, or dusty concrete. Wipe 
all areas to be calked with turpentine 
or paint thinner. 

Most compounds won't take hold on 
wet surfaces, either, so work after a dry 
spell. The exception is asphalt-base com- 
pounds. They'll take to wet surfaces, 
letting you patch a leaky roof even 
when rain is falling. 

Paint may grip calking securely at 
first, but when it peels, the compound 
goes with it. Scrape your way down to 
something solid for a lasting job. 

Raw wood is the subtlest enemy of 
adhesion. Calking may seem to stick 
fine; then the wood sucks the oils out 
of it, leaving a dead, dry compound that 
can't ride out the movement of the wood. 
Prime raw wood with varnish, shellac, or 
house paint before calking. 

Cold weather will interfere with good 
sticking by making the compound too 
stiff to flow. Try not to calk when the 
temperature falis below 40 degrees; if 
you must work, warm the compound to 
room temperature. 

Which compound to use? There's a 
confusing variety of materials on the mar- 
ket, but, fortunately, each type will do 
several jobs. 

For wide cracks or exposed places, a 
stiff compound is called for. Use glazing 
compound or, for a bit less stiffness, 
knife-grade calking. Both are too heavy 
for a gun and must be applied with a 
putty knife, a wood paddle, or your 
fingers. Wet the applicator to keep it 
from gumming. 

Gun-grade calking will handle most 
jobs. It can be bought in cartridges, or 
in cans for hand loading. 

The can type is cheapest, but you must 
invest several dollars in a gun. To keep 
the price low and make loading easy, it’s 
best to buy it by the gallon. To load the 
gun, take off the cap, push the end of the 
barrel into the compound and draw back 
the plunger. 

Bulk compound, usually gray, can be 
tinted to match the house color, making 
a neater job. This is not as important as 
it sounds, as calking should be painted 
anyway to keep it from drying out. 
There’s also a bright aluminum color for 
calking around metal. 

Using cartridges saves time and cuts 
your initial investment. You buy a single 
small container at a time, and there’s no 


How to calk thin, deep cracks for a permanent seal 


WRONG WAY: Compound applied (left) over a 


RIGHT WAY: Widen the crack with a knife or 
chisel (left) to form a deep V. Then force calk- 


loading or cleaning mess. Cartridge calk- 
ing comes in shades of white and gray. 
Calking also comes in dispenser tubes, 


like toothpaste, for small jobs. A key 
helps you squeeze it out. 
Specialties for special jobs. Black 


calking for roofwork is basically plastic 
asphalt cement, sometimes with asbestos 
fibers added. It comes in cans and in car- 
tridges. Use it around flashing or vent 
pipes, for sticking down shingles, and 
for patching small damage. 

To make an especially strong patch 
with the knife-applied type, spread a 
layer, press heavy cloth into it, and 
spread a second layer over the cloth. 
Dealers often stock asphalt-saturated 
cloth for such patches. Use black calking 


slightly. If calking 
formed (right) to f 


‘ood shrinks, a le 
rel water into’ crack. 


ing well some excess at the surface 
of the crack. This joint will remain tight. 


You 
right 


only where its color won't matter. 
can’t paint over it—it bleeds 
through the paint 

Cord-type calking, about as thick as 
clothesline, comes in rolls ready to use. 
Simply press it into a wide crack with 
your fingers. Less messy than paste calk- 
ing, it is good for temporary or one- 
season jobs. It can, however, be shaped 
and inserted permanently. 

Though technically not a calking com- 
pound, epoxy-resin mending material 
can be used to seal small areas. Mixed 
with its own catalyst, it can be worked 
into cracks with a paddle, sets in min- 
utes, and becomes impervious to just 
about everything, including anything the 
weather can send you. 


ug 


HO 


F YOU heat with oil or coal, you can 
pay a high price for soot. It can cut 
the efficiency of your furnace by as 

much as half (see table). In the days of 
cheap fuel, our ancestors hired the chim- 
ney sweep to improve heating. Today, 
with soaring fuel costs, de-sooting pays 
off both in warm rooms and cold cash. 

De-sooting your furnace is a dirty job, 
but it’s not difficult. Do it now, before 
the cold winds blow, and you'll have a 
smoothly running heating plant all winter. 

Soot is present in even the best of 
furnaces because combustion is never 
complete. Sooty smoke settles on the 
heat-exchanging surfaces and builds up 
layers of insulation that keep the heat 
from getting through to the air or water 
that warms your home. A furnace that 
operates at only 50-percent efficiency 
must be run twice as long to produce the 
same amount of heat. 

Soot is a hazard, too. It can cause fires 
in your chimney that may spread to the 
house. And it can so foul up your stack 
control that the switch may fail to shut 
down your furnace in an emergency. 

Before you start the job, let the fur- 


LOOSE JOINT around the blast tube of an oil 

allows cold air to be. sucked in, which 
reduces combustion and causes soot. Seal any 
cracks with refractory furnace cement. 
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Cleaning: 


A de-sooting job now can add to 


GOBS OF SOOT like this steal heat, are a fire 
hazard. Tap metal flue pipes sharply with a 
stick to loosen the soot; scoop it out through 


the damper opening or clean-out door. 


nace cool down for several hours. And 
for safety, switch it off—so it can’t start 
up while you're working on it. 
Scrape the furnace walls. You can 
reach the heat-exchanging surfaces above 


DIRTY OIL FILTER feeds sludge to the bumes, 


causing a sooty flame. Clean the filter—foun: 
in the pump, as here, or in the line—and the 
burner nozzle with carburetor cleaner. 


Chimney Flues 


your comfort and safety—and slash fuel bills, too 


SCRAPE FURNACE WALLS on id inside Lah a 
long-handled wire brush to di 

not necessary to remove the particles—the 

to the bottom and will be burned away. 


the combustion chamber with a long- 
handled wire brush poked through the 
door at the front. Scrape off the black 
scale down to bare metal. 

To clean the metal stack outside the 


CLEAN OUT THE CHIMNEY with a bag of gravel on 


a line dropped from the top. Move the bag 
up and down and sideways so it rubs the walls, 
dislodging the soot. Seal up open fireplaces 


wire-brush the tube. Then di 
joothbrush in solvent and very carefully 
clean the bimetal strips inside the tube. 


furnace, rap the sides of the pipes smart- 
ly with a stick. The soot will break loose 
and fall to the bottom where you can 
scoop it out through the clean-out door 
or damper opening. 


first as above, at left, to keep the soot from 
blowing out. Tack cardboard to a light wood 
frame and wedge it tightly into the opening 
with strips of wet cloth around the edges. 
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The stack switch needs delicate han- 
dling. The bimetal element that extends 
into the stack must be slipped out care- 
fully, and the strips gently cleaned with 
a soft brush and solvent. Never use a 
wire brush on them. 

Clean the chimney, too. This needn’t 
be done as often as the furnace—every 
five to six years will do. Easiest way to 
inspect the chimney is to 
angle a mirror beneath it so 
you can see upward. 

Tf you spot thick, black, 
rough-looking deposits, it’s 
time for a cleaning. Besides 
being a fire hazard, the 
scale acts as insulation. The 
extra heat normally given 
off to the house on the way 
up the chimney keeps right 
on going out the top. Heavy 
soot deposits can also re- 
duce the flue opening 
enough to cut down the 
draft, which causes a dirty 
fire—which causes more 
soot deposits. 

You can make your own chimney 
sweeper from a buriap bag partly filled 
with gravel. Tie the bag to a rope and 
lower it down the chimney so that it rubs 
against the walls, knocking the soot loose. 
If the scale is very stubborn, it can be 
chipped off with a log studded with nails, 
raised and lowered like the bag. 


surface. 


CHECK WARM-AIR REGISTERS: If you find soot 
on the insides, it may be a tip-off to leaks in 
the furnace that let smoke enter the air supply. 
Have a serviceman check the furnace. 
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How Soot Can 
Cost You Heat 


1/32" thick 
1/16” thick 
1/8” thick 


3/16” thick 


*Based on 100%, ef- 
ficiency of a clean 


Chemical soot removers, These do a 
fair job, but are no substitute for a 
thorough cleaning by hand. They’re use- 
ful on furnaces where heat-exchanging 
surfaces are hard to reach with a brush. 

There are a number on the market. 
One kind, for oil-fired furnaces, is added 
to the fuel tank and works in much the 
same way as additives sold for cleaning 

mn deposits from auto 
engines, Another kind, for 
coal- or wood-burning fur- 
naces, is a powder you 
sprinkle on top of the fire. 

When using the oil addi- 
tive, pour the chemical into 
your fuel tank just before 
the truck comes to fill it. 
‘This insures thorough mix- 
ing with the oil. The pow- 
der stuff raises the temper- 
inside the furnace. If 
you use it on a furnace of 
the automatic type with a 
bimetal control, remove the 
control temporarily to pre- 
vent damage from excessive 
heat. Seal the hole left by the control by 
wiring on a scrap of sheet metal. 

Stop excess soot. Some soot is inevi- 
table; a lot isn’t. You can keep it to a 
minimum by making sure that your fur- 
nace is properly adjusted. 

‘The likeliest cause of soot is a poorly 
regulated air supply that produces a 
smoky fire. Introduce just enough air to 
make the fire burn cleanly, but no more— 
too much air blows heat out the chimney. 

The air control on oil burners is 
usually a sliding collar that covers 
slotted openings in the burner housing. 
By loosening the collar and moving it 
to one side or the other, you open or 
close the slots to let in more, or less, 
air. Take care to make the adjustments 
slowly and gradually. A too-sudden or 
extreme movement of the collar may 
throw combustion out of whack and give 
you confusing results. 

Other causes of soot are air leaks 
around an oil-burner blast tube, a dirty 
oil filter, and a clogged burner nozzle. 
Cleaning the filter and sealing up leaks 
Bs jobs you can do yourself. If you don’t 

to remove the burner to clean the 
noua, it’s worth having a serviceman do 
it after other trouble spots have been 
checked. 


»PPMy VALUABLE old barleycorn bottle 
was ideal for a den lamp, but was such 
an odd shape I couldn't drill it in any of 
the usual ways. I took it to the local ga- 
rage and asked to use the plug-cleaning 
machine. With the bottom of the bottle 
held tight against the blast gasket, the 
abrasive compound cut through the glass, 
leaving a smoothly tapered hole for the 
wire.—R. B. Ryan, Torrance, Calif. 


NAILTOSE 
DRIVEN IN 
TIGHT SPOT 


Improvised Nailing Gun 

Tuere’s almost no spot too tight for 
this simple nailing tool. Measure the 
distance from the clear area (where you 
can swing a hammer) to the spot where 
you must drive the nail. Cut a piece of 
pipe enough longer than this to provide 
a hand grip at the top. Find a piece of 
rod that will just slip inside the pipe. 
Insert the nail at the opposite end and 
drive it by striking the rod.—Charles 
Andres, Port Sulphur, La. 
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Short Cuts 


and Tips 


Ship Canal 
from an Old Tire 

Cur a discarded tire in 
half along the tread center 
with a keyhole or compass 
saw to make an endless 
canal for your youngster’s 
boats. Putty any nailholes 
below the water line.— John 
J. Bahr, Ithaca, N.Y. 


>>PArrer you've welded a protective 
layer of stainless steel over mild steel, 
you may want to grind it down to a 
smooth surface. To be sure you aren't 
removing the overlay you just applied, 
check by coating the smoothed surface 
with copper sulphate (CuSO,), Any 
mild steel you've exposed will discolor or 
“blush.” ‘Stainless won’t—Lloyd  Mc- 
Williams, Shawinigan South, Que. 


Guard for Expansive Bit 

A strip from an old inner tube will 
protect your expansive bit from damage 
in the tool box. Cut the strip wide 
enough to cover the extended blade. 
Overlap the ends of the strip and punch 
a hole through the two lapped ends. Slip 
the square end of the shank through the 
holes and then pull the loop over the 
blade. To use the bit, pull the guard to 
one side and up the shaft—but leave it 
attached.—R. Hanscom, Elmhurst, Ill. 
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By Edwin M. Love 


OU’RE missing something if you 
reach for veneer tape only when 
you've got the edges of a plywood 

panel to finish off. This versatile material 

can be used in many imaginative ways, 
opening up woodworking fields that you 
may have shied away from. 

Inlaying, for instance. Try it with 
tape. The kind called Flexible Wood- 
Trim comes in coiled strips 1” wide and 
8 or 16’ long, and in different woods that 
permit many striking combinations. 

Here are two sample projects. Both 
call for a backing of %” tempered hard- 
board cut %” longer and wider than the 
pattern to allow for fitting the strips 
together. Tools required are scissors and 
a brush for the white polyvinyl glue. 
Dunk the brush in water after each use. 

Gameboard. Scribe center lines on the 
hardboard and lay out the squares. Each 
requires two strips and you'll save time 
if you make the cutting jig, below. Apply 
the first strip to a square at the center of 
the layout, lining up an edge and an end 
with the center lines. Rub flat and add 


CUTTING JIG FOR CHECKERBOARD STRIPS 
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the second strip, keeping the center-line 
end even with that of the first strip while 
closing the edge joint. Assemble the other 
three center squares and trim the outer 
edges with a chisel, as shown below, 
right. Lift the waste from the board and 
scrape off the surplus glue before remov- 
ing the straightedge. 

Against this core of four squares, build 
the surrounding rows, trimming’ each, 
When the playing area is complete, miter 
and apply border strips. You'll have to 
trim the tape for the narrower ones. 

Photo album, The back is one piece 
of hardboard but the front cover is cut 
1” shorter and filled out with a binding 


Inlaying is a cut-and-paste job, 


JIG SPEEDS CUTTING of strips for the cl 


board squares. Nail three pieces of scrap 
gether, 21 shown ta tha skotch at left, to provid 
re corner for end of tape. Keep the lower 
blade of the scissors Hat against the forward 
edge of the jig to assure a 90-degree cut. 


otis 
4 —el 


VENEERED ALBUM COVER has decorative overlay 
of letters cut from darker tape. Position these 


full-size 
Slitemkarisg ie ote he bagel 


strip drilled to take a lace passed through 
the perforations in the filler pages. Scribe 
a center line and work in both directions 
from it when applying the tape strips. 

The overlay letters are 244” tall and 
are cut from darker tape trimmed to a 
width of }}”. Make four cardboard tem- 
plates for the curved parts: half an O 
and the curved P and S segments. To 
position the letters, make a full-size lay- 
out on 1” graph paper and transfer this 
to the background veneer. Attach the 
finished cover to the binding strip with a 
strap of kid leather centered over the 
joint, Cut the strap wider than 14” and 
trim the edges straight after it’s glued on. 


yet the effect is entirely professional 


APPLY WHITE GLUE with a soft 
the 


RUB COMPLETED SQUARE with a 
cloth to work out air bubbles 


ae 


ing and wiping and excess glue. Wipe away 
with a cloth. When surface is glue beads that appear at joints 
tacky, press strips in place. and scrape off excess squeezed 


Work only one square at atime. out around the edges. 


TRIM SQUARES by drawing the 


corner of a sharp cl alor 


ng, 


the edge of a steel square 


clamped to the face of the wo 
It's usu: 
pieces a bit oversize. 


best to cut veneer 
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Short Cuts 
and Tips 


Va STRAP. 


Loosening a Stuck 
Garage Door 

Many overhead garage 
doors stick at the bottom, 
especially if they freeze 
shut in winter. Stepping on 
this foot lever will jack up 
the door and let you open it 
easily. It’s made by welding two short 
pieces of 14” strap iron—one for a foot 
pedal, one for a fulcrum—to a 14” length 


VIEWING 
LENS 


ORIGINAL EYECAP © 


TRIMMED EYECAP 


Adapt Binoculars to Eyeglasses 

Most binoculars are awkward for peo- 
ple who wear glasses. Projecting flanges 
on the eyecaps butt against the spectacles 
and keep the eyes too far from the binoc- 
ulars for an adequate field of vision and 
proper focus. As a Park Ranger, I found 
it a bother to remove my glasses each 
time I had to use my 7x50 binoculars; by 
trimming off the flanges, I increased the 
viewing area, when wearing glasses, by 
about 50 percent. Plastic eyecaps can be 
removed and hacksawed, filed, or ground 
down to the shape shown. To avoid 
scratching spectacles and to keep out 
stray light, slip on a pair of soft-rubber 
eye-cups, available in camera stores.— 
Robert C. Stevens, Zion National Park, Utah. 
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of angle iron. A spring holds the pivoted 
lever out of the way when it’s not in 
use.—James Rouse, Danville, Ill. 


Drip Pan for Flush Tank 

BatHroom condensation causes our 
toilet tank to sweat badly. We cut a card- 
board template to fit behind the toilet 
and added a 34” flange when we trans- 
ferred this pattern to sheet aluminum. 
After cutting and bending, we sealed the 
corners with metal putty.—William Hor- 
rell, Louisville, Ky. 


>>>Hear can’t warp my slides and make 
them pop out of focus any more. I found 
that normal slide ventilation was ob- 
structed by the adaptor for my automatic 
changer. Drilling six /,” holes in both the 
top and bottom of the adaptor restored 
regular ventilation. —Dr. George Kafig, Sil- 
ver Spring, Md. 


-.. Lathe 
Tumbler 
Speeds 
Finishing 


OU can give small stampings, 

castings, or machined parts a 
professional-looking finish with 
this homemade tumbler for your 
lathe. Stampings and machined 
parts can be de-burred, sharp 
edges knocked off, and surfaces 
given either a polished or matte 
finish, Imbedded sand can be 
cleaned from castings and fins, 
or other surface roughnesses 
smoothed. 

The tumbler barrel is an ordi- 
nary quart-size plastic shaker 
for powdered milk. It is sup- 
ported in the lathe by a simple 
wooden frame clamped to the 
faceplate. The shaker nests in 
circular turned seats between the 
end supports, secured by a single 
tie rod with wingnut that clamps 
it tightly in place. 

Techniques for using the tum- 
bler will vary with the type of 
work and finish desired. Put 
the parts and abrasive in the 
shaker—don’t overfill, about 
full is good—and run the lathe 
at fairly low speed, not over 
200 r.p.m. Pellets specially made 
for the purpose are available 
from abrasives manufacturers. 
They come in various sizes and 
shapes to suit different jobs and 
finishes. 

Use a fine abrasive for pol- 
ishing, and experiment with the 
addition of a cushioning mate- 
rial such as sawdust, or water 
mixed with a detergent.—H. J. 
Gerber, Stillwater, Okla. 


TUMBLER FRAME is made in three pieces: a backboard 
with two pairs of cleats, and upper and lower support 
boards for the shaker ends, Screw upper end support to 
cleats, leave the lower one free for easy removal. 


SNUG-FITTING RECESSES, ed in the wooden end blocks, 
grip the ends of the plastic shaker. A single tie rod 
through slots in outside edge of end supports holds the 
whole assembly securely when the wingnut is tightened. 


ROUND ABRASIVE PELLETS were used here to de-burr small 
stampings. Other shaped pellets are available for dif- 
ferent kinds of work. On a job with inside corners, for 
example, you might use triangular-shaped pellets. 
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Jig Simplifies Drilling Washers 


Wuen you need to enlarge the hole in fairly 
large quantities of washers, the job can be done 
rapidly on the lathe with this inexpensive jig. 

Use a scrap of pipe with an id. that fits the 
o.d. of the washers. Thread the inside of each end. 
Make a stopper to screw in one end and use a 
standard drill bushing in the other. Fill the pipe 
with washers and screw the bushing in tight. The 
washers will be squeezed in a solid grip—securely 
held for drilling. Chuck the jig in the lathe and 
drill through all the washers in one operation. 
—Federico Strasser, Santiago, Chile. 


Take the Risk out of Power Reaming 


How to Turn 
Taps in Tight Places 


Wuen there's no room to 
turn a tap wrench, a nut 
pressed on the shank of the 
tap will let you choose any 
kind of wrench that will work. 
Use a hex nut that is a press 
fit on the square shank of the 
tap. Press it on with the jaws 
of a vise. Now you can use 
a socket, open-end, or box 
wrench to turn the tap—Wil- 
liam Harrell, Louisville, Ky. 


REAMING under power is usually risky 
because of the tendency of the reamer to 
overfeed. A broken reamer or spoiled 
work often results when the reamer pulls 
off the supporting tail center, cocks to 
one side, and catches in the work. This 
jig will prevent such accidents. 

‘Use a compression spring that fits 
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loosely over the flutes of the reamer. Lock 
a thumbscrew-type hose clamp on the 
shank of the reamer to back up the 
spring. Now, when the reamer is fed in 
with the tail spindle, the spring bears 
on the work’s outer face and keeps the 
reamer seated tightly against the tail 
center.—H. J. Gerber, Stillwater, Okla. 


How to “Coin” 
Your Own Rule 


OrrTeN a measurement is 
needed in a hard-to-get-at 
place where none of your 
metal rules will fit. You 
can make an accurate rep- 
lica of your engraved steel 
rule from a piece of wire 
solder and shape it to fit. 

Bend the solder to the 
approximate shape you 
need and flatten it slightly 
with a hammer. Put the 
flattened part between two 
steel rules, with the solder 
protruding slightly beyond 
the edges of the rules. 
Clamp this sandwich in a 
copper-jawed vise and 
tighten. 

The solder will take an 
impression of the markings 
on the rule, Trim the edges 
and file smooth.—H. Car- 
hart, Ft. Lauderdale, Fla. 


Chuck Small Work with Preci: 


Here’s a way to handle small-diameter 
work more quickly and accurately than 
with a conventional chuck, even if you 
don’t have collets for your lathe. Chuck 
a drill chuck in any ordinary independ- 
ent-jaw lathe chuck and adjust it so that 
it runs dead true. This is easy to do with 
precision: Grip a short piece of drill rod 


ion 


in the small chuck and check with a dial 
indicator as you make adjustments on 
the large chuck. 

Make a “quick closer” lever for the 
drill chuck by grinding down the sawed- 
off end of an old screwdriver to fit one 
of the keyholes in the drill chuck—H. J. 
Gerber, Stillwater, Okla. 


Boating: 
Tips 


INNER-TUBE BOAT will let you fish 
those choice spots you can’t reach 
from shore. Lay two slats across a 
used truck tube (size 11.00 x 20) 
and place a seat plank on top, at 
right angles, to form an H. Squat 
aboard and maneuver the boat with 
a paddle in each hand, It will carry 
more than 200 pounds safely. 


MOOR YOUR BOAT to 
any shore by carrying 
along one of the auger- 
type metal stakes used 
for leashing a dog in 
the yard. It will turn 
by hand into a sand 
beach; in earth, you'll 
want to put a stick 
through the eye. 
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RAISE AN ANCHOR easily and neatly by means 
of a clothesline reel mounted on the outside of 
your boat. Inboard mounting is also possible 
if you provide a pulley for the line. 


SASH LIFTS make inexper tie-down hooks 
for the cords of a boat cover. They can be ob- 
tained in brass or chrome to match the boat 
trim. Attach with rustproof screws or bolts. 


<= Se. 
FOLDING MINNOW BUCKET hooks over the side 
of the boat, takes no floor space, and flattens 
for easy storage when emptied. Front and back 
are marine plywood or tempered hard 

with sash pull and aluminum-bar hooks bolted 
on. Join these two panels with canvas sides and 
bottom hinge, using waterproof glue. Evapora- 
tion through the canvas keeps the water cool, 


Barrel with Litter Appeal 

A DIAGONALLY cut section of one 55- 
gallon drum welded to the top of another 
makes an angled trash barrel with litter 
appeal. Although it takes three drums to 
make two angled ones, this type recep- 
tacle is used by motorists who'll drive 
right by conventional trash barrels.— 
Arnold Gesterfield, Scottsbluff, Neb. 


>>To erect invisible cracks, dip clean 
metal parts in kerosene containing a 
small amount of oil. Wipe dry and spray 
with a mixture of alcohol and zinc oxide. 
Cracks will show up as brown lines.— 
Edward Bentley, Jackson, Mich. 


DIRECTION 
OF PULL 


Slitting Rubber Tubing 

Russer molding for sheet-metal edges 
can be made by slitting one side of a 
small-diameter rubber tube. Pull the tub- 
ing through a hole drilled in a split block 
holding a razor blade as shown. If it’s 
handy, a tube-flaring tool can be used in- 
stead of the split wood block. Be sure the 
razor blade projects into the rubber tube 
only far enough to cut the one side— 
E. R. Speakman, Venice, Cal. 


Short Cuts 
and Tips 


Magazine for a Single-Shot 

Carrrwwces for a single-shot rifle can 
be quickly removed from a magazine on 
the side of the forearm. Cement a pistol 
or rifle magazine to a shim contoured to 
fit the rifle stock. Best position is with 
bullets pointing downward, opening 
toward the muzzle. Practice makes load- 
ing fast.—C. G. Sykes, Newton, Ia. 


>>> THE WHEELS of my boy’s bicycle ran 
crookedly—and I had no nipple wrench 
to adjust the spokes. But I did have a 
glass cutter—and one of the notches in it 
was just the right size to fit the spoke 
nipples.—Einar IV’. Antonson, Duluth, Minn, 


Slotted Block for Nail Pulling 

Natts can be pulled easier, and with- 
out bending, if a slotted, wedge-shaped 
block is used instead of the usual solid 
one. As the nail is withdrawn the slotted 
block is slipped farther under the hammer 
head for a straight upward pull. For best 
results and durability, the slotted block 
should be slightly curved, as shown 
above, and cut from hardwood.—Burton 
L. Wollenzien, Grand Junction, Col. 


Wordless 
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Short Cuts 
and Tips 


Utility Motor Mount Cuts Down Vibration 


Discarven automobile-engine mounts 
make flexible but sturdy supports for 
electric motors in the shop. A mount used 
at the transmission end of a three-point 
suspension system consists of a block of 
rubber with metal bonded to two sides. 
Such a mount, placed under one end of 
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Radius Bar Guides Saber Saw 


AN ALUMINUM bar about 4” thick, 
locked in the slots normally used for the 
saber saw’s rip-guide attachment, will 
swing the saw in a perfect arc for cutting 
circles. Pivot the offset end of the guide 
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the wooden platform to which a ¥%4-hp. 
motor is bolted, will let the motor weight 
keep the belt taut. For heavier motors, 
a compression spring installed under the 
outboard end of the board will take some 
weight off the belt and help dampen 
vibration.—Don Engdahl, Santa Rosa, Calif. 


bar on a pin set in a hole drilled in the 
center of the circle. 

You may find that some saw blades 
have too much lead, or tendency to run 
off the line, so experiment with different 
blades until you find one that cuts true. 
—Carlton G. Bucher, White Plains, N.Y. 


Retractable Film Racks 

Suort of space in your darkroom? 
Mounted on the underside of shelves and 
work tables, these wire drying racks push 
out of the way when not in use. Shape 
heavy wire into a U (the size depending 
on where it’s to be attached) and feed 
this into four screw-eyes spaced to take 
it. Bend down a %4” stop at each end. 
—D. 0. Van Gilder, Denver. 


Short Cuts 


and Tips 


STANDARD REVERSED 


Left-Hand Lock Washer 

Ar THE hardware store, they thought 
it was a variation on the monkey-wrench 
gag, but I really needed a left-hand lock 
washer. The standard type tends to loosen 
a nut with left-hand threads; the torque 
is tensioned against the nut in the wrong 
direction. I reversed a standard right- 
hand washer with a twist in the vise.— 
Robert A. Brown, Shelbyville, Tenn. 


What 
Would You Do 


. +. with a post to 
set and no level or 
plumb bob athand @& 


You might very well work out some- 
thing with a string and a weight. But 
there’s a quicker system. 

Just sight along the post and a known 
plumb line, for instance the corner of a 
nearby house. Even a power pole is fairly 
dependable if there’s no better vertical 
to check against. 


Darrell Huff, Pacific Grove, Calif. 


Short Cuts 


and Tips 


Mount Switch in Plastic Box 
A ptastic box of the type used to 
package small hardware items makes a 
neat housing for a low-voltage electrical 
switch, The surface mounting requires no 
cutting into the wall. Bolt the switch to 
the base of the box and drill holes through 
one side for the connecting wires. Attach 
the hinged lid to the wall at an incon- 
spicuous spot, using small screws. 

Access to the switch is easy—simply 
a matter of springing the catch and pivot- 
ing the box on its hinges. I found this 
mounting useful in wiring up a hi-fi 
speaker-selection system in various rooms 
throughout my house.—Carlton Bucher, 
White Plains, N. ¥. 


Razor-Blade String Cutter 

Make a simple string cutter for the 
shop by attaching a single- or double- 
edge razor blade to scrap plywood with 
cellophane tape. The cutting edge should 
project a little above the bottom of a 
notch cut in the plywood to protect the 
fingers. Mount the unit on a spacer block, 
near a peg for the ball of string. 


>>>Curmnc sheet aluminum with a jig- 
or coping-saw is easier and faster if you 
first score the pattern with a scriber. 
To score straight lines, draw a linoleum 
knife along a straightedge. This also 
minimizes binding and breakage of 
blades.—Norman E. Nelson, Milwaukee. 


Sawhorse Jig for Planing Doors 

PLantne door edges is easier if you 
wedge the door between two pieces of 
scrap nailed to the top of a sawhorse. 
Back the sawhorse against a wall.— 
Daniel Bousha, Jackson, Mich. 
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Removing a Frozen Stud 

Wuen the head breaks off a stud 
you're trying to remove, you can often 
weld on a nut. Countersink the top for 
easier access to the joint and a more 
secure weld.—Don Huss, Tiffin, Ohio. 


The horizontal-sweep circuit is about the 
hardest-working part of your TV set. Not 
only does it paint, electronically, the hori- 
zontal lines on the screen, but it also makes 
the high voltage for the picture tube (in 
partnership with the high-voltage-rectifier 
tube). The 10,000 to 20,000 volts produced 
slam the electrons in the picture tube against 
the phosphor-coated screen to give light. 

In most sets, the horizontal-output tube 
will have to be replaced more oftew than 
any other tube. But take care. One of the 
case histories that follows will show you 
what I mean. 


By Art Margolis 


( UR local eye doctor, Dr. Cain Price, 
was “helping” me adjust his TV set. 
“No, no, Art—back the other way,” he 

said in that overly patient tone one might 

use on a backward child. 

The repair had been simple enough. 
His seven-year-old console had a class 
case of horizontal bends. Depending on 
the strength of the channel, the picture 
distortion varied from a slight to an ex- 
treme S curve that made the performers 
look like hula dancers. 


continue IT 


Faulty tubes in the horizontal-sweep circuit 


SCREEN 1S DARK but sound is okay. Check these 
tubes by substitution in order: horizontal oscil- 
lator, horizontal output, high-voltage rectifier, 
damper and low-voltage rectifier. 


These symptoms are typical of stray 
60-cycle AC in the horizontal-sweep 
signal. Easiest way for a voltage at the 
power-line frequency to get mixed up 
with the horizontal sweep is through the 
filaments of the horizontal tubes. If a 
leak or a short develops between the fila- 
ment and cathode, the picture will get 
the bends. 

When I replaced the horizontal-oscil- 
lator and -output tubes, the bends van- 
ished. The electronic part of the service 
call was easy; with a little adjustment 
of the size and linearity controls, 
could have been on my way in five mi 
utes. But the doctor, as an expert on 
matters visual, had assumed command of 
the adjusting operation. 

After a solid 15 minutes of turning the 
controls back and forth while he peered 
at the picture through his trifocals, it 
seemed that I was still no closer to satis- 
fying the critical professional eye. I 
switched tactics. 

‘After making sure the picture was ad- 
justed to my satisfaction, I said, “Now, 
Doe, I am going to turn real, real, slow. 
You stop me when I’ve got it right on 
the nose.” 

I reached behind the set, but didn’t 
touch the control. “How’s that, Doc?” I 
asked. 

“Almost, Art. Almost,” he said. 

Still not touching a thing, I asked, 
“How about that?” 

“Another hair, Art, just a hair.” 

I steadied my wrist with my other 


168 rorutar science ocrosee 1960 


HORIZONTAL SHRINKING, often due to aged hor- 
izontal tubes or low-voltage rectifier. Adjust the 
width control. Replace horizontal oscillator, 
output, and low-voltage rectifier. 


hand but still moved nothing. “Well?” 
I whispered. 

“That's it,” he snapped. “Hold it. A 
perfect picture. Don’t touch it.” 


The Costliest Tube Change 


FUG, the drugeist’s wife, sounded a 
2 “Art, 

would you please come over? Joe doesn’t 

know I'm calling, so sort of drop in.” 

Joe is an independent cuss and the 
most avid do-it-yourselfer in town. And 

not just a figure of speech. 

They live upstairs over their store. I 
rang and Joe called from a window, his 
tone belligerent: “What do you want?” 

“Joe, can I use your phone?” 

He calmed down and called hospitably, 
“Oh, sure, Art, come on up.” 

When I walked in I saw the TV 
through an archway. A pile of TV tubes 
and cartons were strewn about. I recog- 
nized the brand as that from the self- 
service tube-tester display in his store. 

I ignored the TV, sat down at the 
phone, and dialed my shop. I knew no- 
body was there. Out of the corner of my 
eye I counted 10 6BQ6 horizontal-out- 
put tubes. Joe was putting in one $4.35 
tube after another and watching his 
money burn up. He had fallen into a fa- 
miliar booby trap. 

Here’s what happens: The horizontal 
tubes—oscillator and output amplifier— 
work together to manufacture the electro- 
magnetic force that sweeps the electron 


of your set can cause any of these troubles 


CHRISTMAS-TREE EFFECT often accompanied by 
a sinning or hissing noise from inside the set. 
Change horizootal phase-detector or oscillator 
tube, adjust irorbootalphace control. 


stream in the picture tube back and forth 
across the screen. The resulting hori- 
zontal lines must be drawn at the rate 
of 15,750 lines per second. The oscil- 
lator generates the required 15,750-cycle 
signal and the output amplifier beefs it 
up until it is strong enough to sweep the 
electron beam across the full width of 
the tube face. 

But the output tube is all muscle and 
no brains. Like a spooked horse without 
a rider, it'll run itself to death if the 
oscillator quits. It is utterly dependent 
on the oscillator to keep it from drawing 
more current than it can take safely. 

This was what booby-trapped Joe. 
When he saw the output tube glowing 
cherry red, he had correctly assumed 
that it was defective. But he didn’t know 
about the role of the oscillator. Being 
the stubborn sort, he kept on putting in 
output tubes and burning them up. First 
thing he should have done was check the 
oscillator tube before putting in a new 
output tube. 

Still sitting at Joe’s phone, I made like 
I was talking to a customer while my 
shop phone rang unanswered. 

“Yes, Mr. Smith, you say your 6BQ6 
tube keeps burning up and you've already 
replaced three of them.” 

Joe didn’t look at me, but his ears 
seemed to bend. I continued, “That’s an 
old familiar symptom, Mr. Smith. Re- 
place the 6CG7 oscillator tube and you'll 
stop burning up the "BQ6s.” 

When I turned around, Joe was gone, 


‘WIDTH AND NONLINEAR SWEEP, 

AGsting fing, width and. borisontal linearity “core 

usually fixes this. If not, try changing the 
horizontal tubes and high-voltage rectifier. 


BLOOMING is expansion of the picture when 
the brightness is turned up. It is caused by 


lowered high voltage. Try replacing high-volt- 


and horizontal-output tube. 


age-rectifier tube 


eae OSCILLATION. This shows up on 
screen as one or more vertical beady lines. 

It bs caused by unwanted osllation of the bork 

zontal-output tube. Try a new tube. 


conminven 169 


These faults, too, are usually cured by new horizontal tubes 


HORIZONTAL SWEEP completely off frequency 
(mixed pattern of ly dia nal lines). Adjust 
horizontal hold, change forizontal-oseillator 


and/or horizontal-phase-detector tubes. 


but I heard a clatter on the stairs to the 
store. I winked at Flo. Joe was back in 
a flash. Trying to be casual he crumpled 
a carton from a 6CG7 in his hand and 
let it drop to the floor as he reached 
into the set with his other hand. 

I said good-bye to my imaginary cus- 
tomer and walked to the archway. 
“Thanks for the phone, Joe.” 

He had plugged in the set and was 
twisting dials. The picture came in crisp 
and bright. “Any time, Art, any time,” he 
said absent-mindedly. Arms folded, he 
was looking triumphantly at Flo. 


The Wife Who Couldn't See Trouble 


ENNY TOWNES is married to a 

sweet gal. Her only flaw, in Henny’s 
eyes, is that she is a militant teetotaler. 
However, she usually observes an un- 
spoken truce on his apple-cider nips. 

The threatened collapse of this truce 
brought me a service call from Greta. 

“Art, come over and settle an argu- 
ment. Henny insists there’s something 
wrong with the TV but I can't see any 
trouble. He’s been drinking too much.” 

‘Amused, yet uneasy about walking into 
a family argument, I hurried over. 

The floorboards creaked and groaned 
under me as I followed Greta into the 
living room. Henny sat in front of the 
TV, glass in hand and a pitcher of cider 
beside him. The TV was shining brightly. 

“You won't believe it,” he said, “but 
the TV was dark till you two came 
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HORIZONTAL PULL, caused by filament-to- 
cathode leakage inone or more horizontal-cir- 
cuit tubes. Change horizontal-oscillator, horizon- 
taloutput, or horizontal-phase-detector tubes. 


through the door.” Greta gave me a 
what-did-I-tell-you look. I shrugged. 

I sat down and absent-mindedly ac- 
cepted the cider Henny offered. Too late 
I realized I wasn’t helping the domestic 
crisis. Greta stamped out of the room. 

“Hey, Art, look,” Henny said excited. 
ly. Then he yelled, “Greta, c’mere.” 

The screen had gone black. I turned 
to see Greta’s face as she came in. 

“Well?” she said. I looked back at the 
TV. It was shining again. 

As Greta stamped out, I saw it happen. 
The horizontal sweep collapsed into one 
vertical white line in the center of the 
screen and disappeared. 

I knew what was happening. The hori- 
zontal oscillator was quitting intermit- 
tently. High voltage in modern sets is 
made from a by-product of the horizontal 
sweep. No horizontal sweep—no high 
voltage. No high voltage—no brightness. 

T removed the back and plugged in my 
cheater cord. By tapping the horizontal 
oscillator, I could make the picture come 
and go. Loose tube elements were short- 
ing intermittently. Evidently a loose 
floorboard was jostling the set enough to 
do this when anyone stepped in the room. 

I wanted to restore family harmony 
with a demonstration. I called, “Greta, 
would you come in again, please.” 

“What for, to chase pink elephants for 
you two sots?” she answered, angrily. 

T’ve never claimed any talent as a 
domestic-relations counselor. I replaced 
the offending tube and got out fast. 


Paper-Clip Nail Holder 
Tn’s clumsy—and risky—to hold small 
nails or brads in the fingers for driving. 
Unbend the outside loop of a paper clip 
to serve as a handle and insert the nail 
beneath the inner end. Once the nail is 
started, pull the clip free and finish driv- 
ing.—Wayne Floyd, Fayetteville, Tenn. 


Dust Blower for Jigsaw 

Since my jigsaw wasn’t equipped with 
a blower, sawdust kept hiding the line to 
be cut. I could feel an air current from 
the top end of the reciprocating-piston 
shaft when the blade was in motion, so 
I put this to work. I capped the shaft 
with a rubber crutch tip that had been 
vented to take the nozzle from a plastic 
glue dispenser. I fastened one end of a 
piece of plastic tubing to the nozzle and 
taped the other end to the guide shaft 
to direct the air toward the saw blade. 
=V.R. Nicholas, Kokomo, Ind. 


Short Cuts 


and Tips 


Jacked-Up Car for 
Awkward Glue Job 


Lackinc a clamp to hold 
a block in the center of a 
large panel of plywood 
while the glue set, I slipped 
the panel under my car, 
placed the bumper jack on 
the block, and left the car 
jacked up overnight.—Ro- 
land Loewen, Baytown, Tex. 


Brusrinc paste into loosened wall- 
paper seams often results in torn or 
stretched paper. Instead, dilute white 
plastic glue with an equal amount of 
water and use a window-cleaner bottle 
to spray a coat on the back of the over- 
lapping sheet.—Ken Murray, Colon, Mich. 


BUILD THE 


Work- 
Horse 
Box 


It’s aworkbench...It’sa 
sawhorse ...It’s a tool box 


By Ernest E. Hickman 


F YOU'VE ever needed your tools 
i where they weren't, you'll appreci- 

ate this work-horse box. No ordinary 
tool chest, this one is ideal for toting 
some or all of your tools upstairs, down- 
stairs, or over the hills to Grandma’s 
house. That’s because it: 

@ Holds all the tools you can lift. 

@ Racks them for protected travel. 

© Spreads its feet to become a low 
sawhorse. 

@ Serves as a miniature workbench 
with a built-in planing stop (the re- 
tractable handle) 

e Is just the right height for stand- 
ing on to reach the ceiling. 

@ Is sturdy enough to support one 
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WITH ITS FLAPS DOWN—and locked—the 

tool box functions as an off-the-floor work- 

bench (above, I 

horse (above) for hand or power tools 
kes a sturdy utility stool (be- 

upport for a scaffold, 


13 


UNDERSIDE OF TOP 


handle bar, The center hole lets the handle pass 


sTAcy on rerwooe Waves pivoting on bolt in- 
the door adapts to hold different sizes and 
cn One I ica swings over a tool, others 
inst it; a wingnut clamps the leaves tight. 


COIL-SPRING STRAPS are modified rene reae 
stretched bet 


cover faster tween screw: 
cto the inside of the do door or, 


They strap obj 
looped aro them, clasp them tightly. 
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grooved to take partitions 
which are also set into dadoes and slots i in the 


through and is provided, on top, with rasped 
potches, These let your fingers ap and lift the 
handle for carrying the box to the job. 


end of a plank scaffold bearing two men. 

The high strength and low weight 
come from using a light material—\/,” 
plywood—in frameless, stressed-skin con- 
struction. The pieces interlock, the edge 
of each gripped by a dado in its mate. 
The 1/16” dadoes are shallow enough to 
preserve the plywood’s strength, but 
deep enough to provide a good grip 
when the pieces are joined with glue. 

If a dado head or router isn’t avail- 
able for making these grooves, you can 
substitute strips of small molding, glued 
and nailed along butt joints. 

For strong joints, the plywood should 
have clean, square edges; use a hollow- 
ground or special plywood blade in a 
table saw to cut out the parts. Cut the 
plywood partitions and ends before 
swapping the blade for a dado head. By 
grooving and dadoing these pieces while 
they're still rectangles, you'll be able to 
make all the grooves with only two set- 
tings of the rip fence. Only the short 
vertical grooves in the side pieces re- 
quire use of the miter gauge. 

Putting the box together. This is 
easier if you make the top and side 
pieces over-length. That way, you can 
cut dadoes instead of rabbets at the 
ends; these will help lock the parts in 
place while you glue them together. You 
can trim the surplus after the glue sets. 

First glue the lengthwise partitions 
into the dadoes of both end pieces of the 
three-piece floor. To each resulting 
T-shaped section, add an end piece and 
a cross partition. Small brads through 
the joints will help keep the parts 
aligned while you clamp them. Put the 


Inside the box, sharp tools are neatly racked 
athe: 


ver 
and dulled drills. 


center panel of the floor between the 
two end sections and draw snug with 
bar clamps. 

Locate the vertical dadoes on the side 
piece by holding them against this as- 
sembly, After cutting, add these sides, 
then the handle and top, and you have 
a lightweight tool box. You can quit 
here if that’s all you want. 

Doors that become legs. For more 
than a box, add the fold-down doors. To 
secure them when lowered, make two 
pairs of hasps from small strap hinges. 
Remove the hinge pins, screw the hinge 
halves in place, and insert a nail as a 
locking pin. 

Screws for attaching the hinges, suit- 
case catches, and other hardware should 
be sized to fit the countersinks. Flathead 
6-32 machine screws with flat washers 
and hex nuts, and #6-74” flathead wood 
‘screws were used in the original. They're 
small, but show no sign of weakening 
after months of use. The chest handles 
are optional. I added them to the ends 
to make the box easier to haul out of a 
deep car trunk, 

Fitting it out for tools. This is a 
matter of individual preference. If the 
box is to be used for permanent tool 
storage (it’ll hold a small shopful), you 
can install racks tailored for specific 
tools. If it’s to be used for carrying all 
types, equip it with universal holders. 

I fitted mine with coil springs on 
hooks, a stack of leaf-type hold-downs, 
standard spring-steel clips, and the 
plywood rack, shown at right. So far, no 
tool has turned up that can’t be carried 
undamaged and rattle-free. 


How I Store 
a Tennis Table 


By Bob Gilmore 


eer HERE in the house can I 
put a table that’s big enough 
for model trains or table tennis?” 
One reply to this common ques- 
tion might be, “Fold it into the 
ceiling—there’s plenty of room up 
there.” 
‘That's exactly what I did, After 
making the table, I built a frame 
of two-by-fours to fit around its 


(aS CeENTER 
STIFFENER 


(CLOSE-UP OF LEG CHOCK shows how a screen 

yturnbutton locks leg in folded position. 

és ,/ Hook engages eye near bottom of the nar- 

/) Fro leg to hold it in the chock when in use. 
/ 
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Overhead 


L at 


sides. I hinged one end of the frame to 
the car-port rafters and rigged the other 
end with light block and tackle. To store 
the table, I lower the frame, place the 
table in it, and hoist away. For greater 
convenience, I could add a crank-driven 
winch. 

Where appearance doesn’t count, this 
arrangement can be used in the rough, as 
mine is, But in a finished playroom, you 
can nail furring to the underside of the 
frame and cover it with tiles to match 
the surrounding ceiling. That way the 
frame would disappear like a concealed 
panel when raised into its opening. 

Except for the unusually sturdy in- 
verted-triangle legs, my table is standard 
for table tennis. The top is a 5’-by-9 
panel of 54” exterior plywood, stiffened 
on the underside by a frame of one-by- 
threes set 1” in from the edges. A one- 
by-three fastened under the center of the 

table gives additional reinforcement. The 

legs, and the chock blocks the legs fit 
into, are %” plywood. Heavy strap- and 
T-hinges make the folding legs rigid 
against end shocks, and the wide upper 
end of the taper resists side-sway. 

Grain-taming resin sealer was used to 

| coat the entire table. Two coats of green 

blackboard paint were applied to the 
edges and top to produce a tough, glare- 
free, nonskid surface for playing. 


WHEN THE FUN’S OVER, fold up the legs and 
slip the table into its storage frame The over- 
hanging edges of the table top rest on the two- 
by-fours, which hold it flat against the ceili 


HOIST AWAY, and up goes the storage frame 
with the table neatly cradled inside 
double-sheave pulleys and 4%” Manila roy 
make up the easy-raising block and tackle. 


IF YOU DON’T TRUST ROPE, lock the frame in 
place with two heavy hook-and-eye sets as 
an extra safeguard against accidental drop- 
ping. Note how legs fold flat against table. 
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be made from scrap. To level it, Soctent small 

jieces of wire beneath the higher lid until the 
Beem is balanced and the pointer centered. New 
coins make accurate weights: 


i 
ith bla pay Bolt or 
rivet a sash pull to the top tin for easy 
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CARRY RUBBER BANDS 
at 


fila fea Savatling. 
Gummed tabs 
off, letting the film be- 
come light-fogged. 


CALIBRATE A BOTTLE to 
gauge correct quantities 
of processing solutions 
for the various films you 
develop in a single-roll 
tank. You'll avoid waste- 
ful spillovers. Water- 
proof adh 


peated washings. 


100 grains or 26 grams 
200 grains or 13 grams 
or 6.5 grams 
or 5 grams 
or 3.25 grams 
or 2.5 grams 


For smaller weights, section a 40-grain length 
of wire into 20,10, and (five) grain bits. 


ROUGHEN GLOSSY PRINTS lightly with a 
writer eraser in 5 4 where minor retonealng 
is required. An ry lead pencil. sa n then be 
used successfully for "the touch-up job. 


bag 


often pop 


Short Cuts 
and Tips 


Clothes-Closet Paint Guard 

IN SHALLOW closets, the sleeves of 
clothing on hangers often protrude into 
the door frame. To avoid emptying the 
closet when repainting the jambs, slip 
a wood slat inside the frame to hold the 
sleeves back out of the way. Two brads 
and a few taps with a hammer will keep 
the slat in place while you paint.—A. I’. 
Deltuva, East Meadow, N.Y. 


“SIDE VIEW Bue, 


Unwarping a Saw Table 

Basi ‘NT dampness caused the wood 
table of my radial saw to warp so that 
I couldn’t make a cut of uniform depth. 
I flattened the table by screwing two 
lengths of angle iron to the underside, 
as shown. Then I adjusted the table— 
following the instructions furnished with 
the saw—to make sure it paralleled the 
arm.—Roy a, Caseyville, ML, 


Mower Cleans Sidewalk 

Most rotary mowers strew grass clip- 
pings over bordering walks and paths. 
Rough sidewalks and stepping stones are 
hard to sweep, but you can make the 
mower clean up after itself. Tip it back 
so that the front is 6” to 8” off the ground 
and push it along the walk on its rear 
wheels. The revolving blade acts as a 
fan and blows all debris off the surface. 
—A. D. Allen, Plainfield, Ind. 


Garbage-Can Cartoons 

BRIGHTEN your collector's rounds by 
painting a face on the lid of your garbage 
can. You can bet he'll replace it on the 


right can. Your house number on the 
can will also prevent mixups. 


>>>TrouBLe starting your power mower 
these cool autumn days? Borrow your 
wife’s hair dryer and train it on the 
cylinder fins.—Hurry Knight, NYC. 
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FOR FINISHING PLYWOOD EDGES, epoxy putty 
rms chip-proof surface that rae smoothl 


The|/GOO with 
a| Million Uses 


Fix anything? Sure—with epoxy 


By John Burroughs 


POXY resin is catching on fast, and deservedly 
so. For my money, it’s the most useful goo ever 
stirred by a stick. 

T had my first look at this marvelous stuff a couple 
of years ago in a pattern shop. I'd admired a well- 
finished foundry pattern that seemed to be made of 
aluminum. But it wasn’t solid metal, the patternmaker 
told me. He'd used a new “pattern compound"—glass- 

fiber-reinforced, powdered-metal-filled epoxy resin. He 
was enthusiastic about the stuff. Very easy to use, he 
said. He was through carving patterns from mahogany. 


I bought a can. And since that day I've used epoxy 
q in one way or another for most of the shop and home- 
: maintenance jobs I’ve tackled. 


For epoxy has turned out to be by far the best gen- 
eral-purpose shop cement—and wood filler, rustproofer, 
leak stopper, cold solder, glass adhesive, concrete 
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CEMENT METAL TO GLASS PERMANENTLY 
epoxy resin. Rubber jd. this label 
tin name pl 


much stros and ms 
platile-solvent ceme 
I bird was invisible after the repair 


QUICKLY MADE ABRASIVE TOOL i 

sanding disk brushed with re 

with coarse grit. Use aluminum oxide te 
on carbide for other materials 


BOAT JOINTS are shown here held by the super- 

erful adhesive. Epoxy resin is preferred for 
laminated stems, chine beds joints 
betwe 


HOME-BREW COLD SOLDER—epoy filled 
wdered 

powdered al 

minum parts. Le tor frame (above) wa 

built up by ces thin aluminum. plates 


SET FLOORING NAILS FOR GOOD when renail 
hard layment. Coat the nails with 
into the pilot hole. Don't 
before he hea 


patcher, and cracked-plaster-wall-fixer- 
upper—I have ever used. 

What is it? Epoxy looks like ordinary 
polyester resin, a sticky syrup with 
separate hardening agent. And it handles 
similarly. But epoxy beats polyester on 
two counts. It sticks like fury—to wood, 
metal, glass, ceramic, almost anything. 
And it’s unbelievably tough. 

The stuff is a wonderful adhesive. 
Epoxy wets a surface like a detergent, 
then cures in place. When cured, it’s 
unaffected by water, oil, or any common 
solvent. It withstands heat to 250 degrees 
plus. And that’s not all. It’s also a match- 
less vehicle for mixing up an endless 
assortment of nonshrinking, putty-like 
filler materials. 

To make various fillers, I've mixed 
in powered aluminum and bronze (sold 
in paint stores), fine-grit abrasives (dry 
rouge, aluminum oxide, silicon carbide), 


LOOSE HINGES on boxes and cabin 
to stay permanently with met 
You can smooth the resin compou 
has cured thoroughly—with a rotary fi 


s are reset 
Hed epoxy 


RUDDER FOR SLOOP was laminated of four layers 
of 4” plywood, using epoxy resin. Slots for the 
shaft were sawed in the inner two layers, and 
the shaft embedded in epoxy putty. The rudder 
was sanded to a teardrop contour and overlaid 
with epoxy-saturated fber-glass. 
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XING ROTTED TIMBER is another job for epoxy. packed with a filler made of one part resin (by 
After the decay pocket was chiseled out of this volume), two parts fine sawdust, and three 
parts coarse sawdust (or wood chips). 


beam, the cavity was painted with epoxy and 
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REPAIRING JEWELRY AT HOME 
cement. To prepare small quanti 
and hardener onto a sqv 
folded up) and 


HARDWARE HOLDS ON A PLASTER WALL if 


epoxy resin filled with fine 
the back of the br: 
ment to both the 


AS GOOD AS SCREWS—and much easier—metal-illed 
resin was used to attach this view-finder mount to a 
camera, It will hold permanently. Epoxy is handy 
stuff for assembling all kinds of small parts. 
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fire clay, portland cement, chalk 
(whiting), sand, wood dust, milled 
glass-fibers, shredded asbestos. Any 
greasefree, reasonably dry material 
makes a satisfactory filler. 

How to use it. Shop-mixing your 
own epoxy compounds takes experi- 
mentation, since resin formulations 
vary. Some epoxy blends cure very 
hard. Others are tougher, with bet- 
ter adhesion. Mix a sample batch 
to check the result before using an 
untried filler on an important job. 

Be sure to mix resin and hard- 
ener, and filler if any, thoroughly. 
Mixing, however, whips in minute 
air bubbles that turn the resin whit- 
ish, or cloudy. If you're using the 
epoxy as an adhesive, it's a good 
idea to warm the resin to about 
150 degrees. This lowers its viscos- 
'y and brings the bubbles to the 
surface. Heating also improves pene- 
tration with wood or other porous 
materials. 

Because grease or moisture can 
inhibit the chemical reaction that 
polymerizes epoxy, see to it that 
surfaces to be cemented are scrup- 
ulously clean. Curing time will vary 
considerably with temperature. 
Most epoxies harden in about 20 
minutes when warmed to about 200 
degrees with a heat lamp. When 
warmed to 100, curing takes about 
2 hours; on a warm day with the 
air at 75 degrees, 12 hours; when 
the temperature is 65, 5 days. 

Straight epoxy (unfilled), is sold 
in bulk for laminating, waterproof- 
ing masonry, patternmaking, repair- 
ing auto bodies, patching boats, and 
other uses. For general-purpose 
cementing and for mixing small 
quantities of various fillers, I like 
straight resin. 

When you need a sizable quan- 
tity of powdered-metal or glass- 
fiber-filled epoxy, it’s wiser to buy 
a commercial epoxy-based product 
with filler already added. There are 
many such putties on the market, 
and all I’ve used are wonderful. 

Epoxy’s fairly expensive. A pint 
costs about $5. But a little resin 
goes a long way when you extend 
it with filler. And anyhow, the re- 
sult is worth it. 
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Nameplate Shadow 

You get double duty from an outsid 
name-and-number plate if you cut it 
from aluminum sheet and suspend it like 
this, On sunny days its shadow shows on 
the wall behind.—Max Tatch, Hollywood. 


Furniture-Leg Extension 

Don’r use unsightly blocks to level 
furniture on uneven floors. Instead, cut 
a neat extension for the short leg from 
a mop or broom handle and stain it to 
match. Attach with a wood screw and 
cover the screw with a furniture glide. 
—Wayne Floyd, Fayetteville, Tenn. 


wie 


Starter Handle for Engine 

A pivoTmnc handle provides a safe, con- 
venient way of pulling a rope to start 
a small engine. I mount the engine on a 
frame of angle iron and locate the handle 


Short Cuts 
and ps 


Staples from Tire Chain 
Discarnen tire chains are a good source 

for heavy-duty staples. Cut at a 45- 

degree angle for easy driving, the links 


offer a variety of sizes and shapes.—John 
Mihalick, E. Liverpool, Ohio. 


a 


pivot 2’ from the center of the motor 
pulley (sketch above). With the rope 
adjusted for length and tied to an eyebolt 
on the handle, I just pull the handle 
to start the engine—Donavan Lathrop, 
Saguaro National Monument, Ariz. 


How 

to Use 
Wheels 
to Save 
Your 
Back 


Th tricks with rolling 

stock are guaranteed to 

ease many backbreaking 
jobs in home and shop 


By Darrell Huff 
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Extra help from a 
WHEELBARROW 


Suppose you have a stack of timbers, each weigh- 
ing 200 pounds, to move from one end of your drive- 
way to the other—but they're far too long to bal- 
ance on a wheelbarrow. Use a wheelbarrow any- 
way, drafting a small boy as outrigger. He'll keep 
the load balanced as you roll along. 

Heavy stones or paving blocks, though easy to 
wheel, are backbreaking to lift. A'simple solution: 
Lower the rear of the wheelbarrow by blocking up 
the wheel. When loading a barrel, drum, keg, or 
anything else that will roll, go a step further: Add 
a ramp in the form of a plank or piece of heavy 
plywood—and roll it on. 


pe on xs 29 See 
best friend 


what about a potted 

plant or a small tree 

or plump 

idles ore haral to handle 
hand 


loading platform. 

'So fatten that surface 
with a temporary exten- 
sion—a juare 
of plywood bolted on 
securely. 
|. For heavy-duty haul- 

a 


useful for toting con- 
ventional cargo. 


at ed 


How to work with TOYS 


Kids’ toys often prove handy for heavy hauling. A coaster wagon 
per t while you pull, it can 


the ground, making 


skates under it. 


A lawn mower has moving potentialities 
pou may not have thought of. ‘Turn aver a 

nd mower so that the drive cogs do not 
engage as you push it, and you have a 
ready-made means of transporting various 
objects short distances. 

‘ou can easily make an adaptor to turn 
the mower into a hand truck, Cut a square 
of plywood a few inches wider than the 
mower. To secure the two rear corners to 
the grass-catcher hooks, bolt on S hooks, 


available in hardware. stores, or short 
pieces of strap iron drilled for mounting: 
rill the other two corners of the plywood 


it over the fourth. Each time a pipe 
is cleared, move it to front position. Large- 
diameter pipe is best, but small water pipe 
will do the job, too. 

‘When crossing a lawn or rough ground, roll 
the pipes over planks. 
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PS Favorite 


and run ropes to the ends of the handle. 

A power mower, especially one that you 
ride, can be equipped with a variety of 
aceessory-hauling attachments. If you 
don’t have such an attachment, try towing 
a child's coaster wagon or a homemade 
jon of the old New England stone boat 
—a sturdy, low wooden sled. Plywood or 
planks cleated together can’ be used for 
the top of the boat. Runners can be shaped 
from two-by-fours or heavier lumber, de- 
pending on the ruggedness of the work 
to be done and the durability you wish to 
build in to your stone boat. 


This article, readers’ choice 
for rerun of the month, origi- 
nally appeared in January ’55 
PS. Judging from many letters 
we've received, it’s as timely 
today as it was five years ago. 
Have you an old favorite you 
would like us to repeat? If so, 
send in your vote. 


There’s no mystery 
to trouble-shooting 
these shop helpers. 
Here’s what you do 
to start ’em going 
when they conk out 


Sure Cures 
for Ailing 
Shop Motors 


LUNE-CORD TERMINALS, 
SWITCH POINTS 


STARTING 
WinoIne 


©); 


NEY 
MAIN WINDING. 


WIRING DIAGRAM for a split- 
phase motor. In actual practice 
both windings have a number 
of coils. The starting winding is 
cut out when the motor comes 
up to speed and centrifugal 
force opens the switch. To re- 
verse such a motor, switch leads 
to either winding, but not both. 
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By J. W. Rocke Jr. 


IKE'S shop was closed, but he was in and 
M opened the door for me. Inside, I set down the 
electric motor I had lugged along. 

Tt just sits and hums. Hate to bother you on a 
Saturday, but I can't run my lathe without it. Your 
wife said you wouldn’t mind—” 

Mike Evans grinned. “Think I’ve forgotten how 
you started my car after that cloudburst? Glad to help.” 

I kicked the black brute on the floor. “Best motor 
in my shop, but it picks today to quit on me, just 
when I have a weekend to finish that HO locomotive. 
‘Think you can save it?” 

“Let's see,” said Mike. “Bring it here.” 

I toted the motor to his workbench and he plugged 
it in. But it didn’t work for him, either. 

“See?” I said. “It hums, but doesn’t turn—” I 
gaped, for Mike had given the pulley a twist and the 
motor was spinning contentedly. 
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MARK STATOR FRAME and both 
end bells by waking, punch 
dimples close to each other. 
This will enable you to reassem- 
ble them in the same positi 


REMOVE FRAME BOLTS holding 
the motor together. Use a lea 
or plastic hammer to tap motor 
shaft, as above, if the end bell 
does not pull off easily. 


TERMINAL 
‘BOARD 


LEAD FROM 
starring winOING 


LNE-conp 


SMART 


CENTRIFUGAL SWITCH works like 
this. When the motor is at rest, 
By welaie springs hold the slid- 
ing 


ollar inst the spring 
t, closing the starting cir- 
cuit, as shown in sketch al 

As the rotor reaches running 
speed, centrifugal force over- 
comes the poring the weights 
fly outward, pulling the collar 
away and letting the contacts 
below. There is no wear 
+h while motor runs. 


“Hey! What'd you do? It wouldn’t run for me!” 
“Take it easy,” Mike answered. “We'll just let it run 
a bit before we start trouble-shooting.” 

He laid a hand on the motor as it purred on. 

“Sorry I bothered you,” I said. “Maybe the plug 
wasn’t in tight. I'll take it back.” 

Mike shook his head. “Not yet you won't. Some- 
thing’s wrong. But there's no sign of overheating, 
so we'll look for it in the starting circuit 

He pulled the plug, then punch-marked the motor 
housing in four places and unscrewed four nuts. Taking 
off one end of the motor, he frowned over a U- 
shaped piece of fiber encrusted with brass strips. 

“Those contact points are dirty,” he said. 
there’s a thick film of oil on the whole works.” 

“Sometimes there's a fat spark inside the casing 
after I turn it on. But how could oil be the trouble?” 
I asked. “It ran a minute ago.” 

“Tf you don’t mind a short course on AC motors, 
T'll tell you,” Mike offered. As I nodded he went on. 

“Well, in this outside case you have what amounts 
to a circular electromagnet. Shoot alternating current 
through it, and you have an intermittent pull—on 
and off 120 times a second. Right?” 

“Yes, but if it’s just on and off, why should the 
shaft turn?” 

“Good question. You need a rotary or twisting 
magnetic field for that. So the field magnet has a 
second set of coils.” He pointed to them. “You see 
they're between the main windings. So their pull 
comes 90 degrees later, and you get an out-of-phase 
field that twists the rotor hard.” 

“Oh, I see—no I don’t. If it’s that simple, why the 
brass spinach inside the end cover?” 

“Because you don’t need both windings, once the 
motor comes up to speed. You saw me start it by 
twisting the pulley—it kept going on the running wind- 
ing only. The light starting winding is in series with 
these contact points.” 

Mike was cleaning the fiber plate while he talked, 
with something that smelled like carbon tet. 

“You see,” he said, “this sliding collar on the rotor 
shaft is pressed against one flexible contact by springs 
when the shaft is stationary. Once it spins, centrifugal 
force makes these two weights fly outward, drawing 
the collar in and opening the contacts.” 

“T'm with you,” I said. “If the contacts are dirty, 
they won't close right, and you get no starting twist. 
But what about that sparking I saw? 


MAIN PARTS of a typical split-phase motor look like this. Blow 
out loose dirt and wash parts with carbon tetrachloride. 


“and 


“Watch,” said Mike. He disconnected a wire, then 
touched a test lead to each terminal, while pressing 
the contacts together. 

“See that? The bulb doesn’t light. These points 
are so burned they won't pess current. What burned 
them was the arcing you saw—every time the motor 
was started, they burned more.” 

“But why? Other motors in my shop have run longer. 
And this is the best one I’ve got.” 

Mike grinned. “You killed this one with kindness. 
Probably oiled it every time you used your lathe.” 

“Sure. I don’t want it to run dry.” 

Mike shook his head. “Over-oiling makes trouble. 
Extra oil is thrown on the contacts, making a high 
resistance that causes overheating. On the break, 
you get arcing—and more heat.” 

“After this,” I promised, “I'll oil it once a month.” 

“Once every three months is plenty,” said Mike 
as a young fellow came in from the back room, “And 
only a drop or two at a time. You know Bud Edwards? 
He helps me Saturday: 

Bud nodded to me. “Mr. Evans, will you take a 
look at the motor I’m working on? The starting con- 
tacts were practically welded together. I cleaned them, 
and the windings check out fine—but the motor still 
won't start.” 

“See anything strange in that, Bud?” 

“Strange? No, sii 

“Mm-—seems odd to me that the starting windings 
aren't burned out, if the contacts were stuck together.” 

Bud leaped as if stung. “Gosh, yes! With juice going 
through all the time, they should be burned out unless 
—I get it! It’s a capacitor motor, and the capacitor 
must be open and not passing current, or those wind- 
ings would be gone. I'll check.” 

He bounded off. Mike dressed the contact points 
with a fine file and washed the works again. 

“Look, Fred, I'll show you how to check motor wind- 
ings. First disconnect all the leads on the terminal 
strip, because you want to test each winding separ- 
ately. It's smart to identify each wire and terminal 
with marked bits of tape as you go.” 

Having removed four wires from the terminal nuts, 
he picked up the test leads he had used before. 

“This is a simple test circuit you can rig in five 
minutes. Touch one of the test leads to each end of 
a good winding, and the bulb lights.” 

He touched the leads to the two heavier wires, and 
sure enough the bulb glowed. It glowed again across 
the two lighter wires. Then he touched one end of each 
winding and nothing happened. 

“Hey! Is that bad?” I asked. 

“No, that’s good. If the bulb lit, it would indicate 
a short between the two windings. 

Mike made one more test. Holding one lead on the 
bare metal of the stator frame, he touched the other 
to each winding. No glow. 

“Bad?” I asked anxiously. 
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CLEAN STARTING SWITCH care- 
fully with a folded strip of sand- 
paper as shown above. Then 
wash contacts and terminal strip 
in carbon tet to remove oil and 
grease. Be careful not to bend 
the contacts askew or alter the 

| spring tension, 

' ume 


sraRTiNG. 
rnc, 


MING 


| CAPACITOR-START MOTORS, 
| which have more starting torque 
than split-phase types while 
drawing less current, have a 
| heavy-duty condenser or capac- 
with the starting 

3 jomentarily_stor- 
ing current, it provides a start- 
ing boost. It also absorbs the 
surge that occurs as the points 
open, and so reduces arcing, 
som ~duty capacitor motors 
ave such a condenser in 


perles with the main winding as 
well as the starting coils, 


FOUR WIRES come to the termi- 
nal boai mm inside the motor. 
If only two are visible, the 
others are connected on ise 
- back of the board. Reversi 
@ the two main leads (above, left) 
' will change motor rotation, If 
z 

g 


in doubt, disconnect two wi 
ing leads and use a test lamp to 
find two ends of one winding. 
Motors with a thermal-overload 


switch may have a_ terminal 
| block as at right. Interchange 


leads at terminals 2 and 3. 


TYPICAL TERMINAL BOARDS 
for motors that can_be con- 
nected for either 115 or 230 
volts are shown here. To re- 
verse the one above, the 
main leads must be positive- 

identified. A mistake may 

mage windings. If in 
doubt, write the manufac- 
tu To reverse a motor 
having strap connectors (be- 
Jow), interchange two main 
motor leads, Hookups shown 
are for 115-volt operation. 


REPULSION-INDUCTION mo- 


tors have a commutator and 
brushes, here visible with 
end bell removed. The 
brushes ride the commutator 
constantly. To reverse such 
a motor, shift the brush ring 
according to marks on the 
end bell. Repulsion-start mo- 
tors are similar, but the 
brushes are automatically 
lifted off the commutator at 
normal running speed. If 
brushes are not properly set, 
starting torque may be 
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“No, good. Any glow now would indicate a ground— 
some of the winding in contact with the frame.” 

I shifted my mental gears. “So what? The thing 
would still run, wouldn’t it?” 

“Right. But the motor is bolted to the lathe, and you 
touch the controls, and your cellar floor is concrete, 
so it could give you a nice, juicy jolt. That’s why shop 
motors ought to be grounded. Just run a wire from a 
clean spot under a motor bolt to a water or steam 
pipe, and you'll be safe.” 

“Thanks. I'll do that—” 

“Mr. Evans!” It was Bud back again, a bit wild-eyed 
this time. “I checked that capacitor, and it was open. 
So I put in a new one, but it still won't start!” 

Mike glanced at me. “Mind if I take out a minute 
to look? Yours will be okay when I put it together.” 

We went to Bud's bench. The motor on it had a 
round black case at one end. 

“That’s the capacitor,” Mike explained. “The old 
one probably broke down, causing arcing across the 
contacts, which welded them together.” 

‘Thoughtfully he looked at the motor, twisting the 
shaft, Suddenly he stopped turning it to push it end- 
wise instead. His eyes roved the bench top. 

“What's this, Bud?” he asked, picking up a fairly 
thick fiber washer. 

Bud's ears went red. “I-—gosh, that’s a rotor-spacing 
shim I forgot to put back. I'll take the motor apart 
and put it back right away.” 

“Do that, and then call me,” said Mike. 

He led me back to his own bench. I itched to ask 
him why he didn’t stay to check the inside of the 
motor while Bud had it open, but kept quiet. 

Mike reconnected the leads to the terminal strip 
of my own motor and reassembled it with punch marks 
together on the housing. Making sure the shaft spun 
freely after the frame bolts were tightened, he plugged 
it in. It turned, clicked gently, and kept running. 

“Good as new,” said Mike. “And paid for since that 
rainy day last month. Don’t argue.” 

I didn’t argue, for Bud stuck his head in sheepishly 
just then. We went back to the other workbench with 


im. 

“I put the shim in, Mr. Evans. Now will you see 
what's wrong?” 

“[ don’t think there’s anything wrong now, Bud. 
You fixed it.” As he spoke, Mike plugged the motor 
cord in. The motor promptly went into action. “But— 
but it didn’t work before!” 

“Because the shim was missing, Bud.” 

I was as puzzled as Bud looked. “I don't get it, 
Mike. What does the shim do except prevent shaft end 
play?” 

“Nothing. But if this shaft has too much end play, 
the collar doesn’t bear against the starting contacts 
hard enough to close them. No juice gets to the start- 
ing windings, and the motor doesn’t start. Bud fixed 
it when he put the shim back.” 


ROUBL HOOTING CHART 


SYMPTOMS 


No hum or action of 


POSSIBLE CAUSES | 


Blown fuse, faulty switch, foulty line 


EMEDIES, 


‘ony kind cord, broken internal connections required. 
Check capacitor, ond re- 
place 
Check windings for chor 
ring. Rewind. 

‘Motor hums, but will | Broken leads In starting winding cr 


fol start 


Motor 
sively 


cuit 
Storting-contact points dirty 
smoking 


Excessive end play in rotor shaft hold- 
Ing contact pointy open 


contact when motor ism 
Fonning. 
‘Shim rolor shoft with fiber 
wothers fo reduce end ploy 
fo Vee" 
Check ond replace, (Eme 


CHECK SPRING ACTION on 
the Flyweight assembly. 


| Weak or broken springs may 
© not press the sliding collar 
| firmly against starting con- 
| tacts. Lubricate collar only 
eae with a grease stick, Never 
] use oil or light grease on it. 
f 
Beoring taht due to lack of 5 
Nien or improper lignment of end 
bells | 
Internal shorts in running windings checked ot @ repcis 
Motor and lood misaligned Correct alignment | tame sceuer 
j wine 35a 
tow line veltoge ' ‘suc 
Starting winding shorted i 
internally 
| wear et serie winner | Seciatoseaieres 
ppt imotorrepoir shop, rewind: 
| ing ecensory f 
| leoking internoy, or too | Have repel? shop check | 
capacitor i 
f TEST Leas 
A test lamp makes it easy to find breaks i a 


TO TEST WINDINGS, remove all leads from the 
terminal strip. Running or main winding has 
huskier coils than starting winding. Test lamp 
is wired as in sketch at right. Use insulated test 
leads or clips to avoid shock. Touch one to each 
end of a winding (below). If the lamp does not 
light, look for break in connection of leads to 
winding. If the break is intemal and can be 
located, repair by splicing and insulate well. If 
break cannot be found, have motor rewound. 


Check for grounds between both the win 
and frame, too. If lamp lights with one c 
bare metal and the czher touching “y winding 
lead, locate short and insulate at that point. 
Motor may run with a ground, but it is a shock 
hazard. Also check for shorts between the wind- 
ings by touching test clips to one lead of each. 
Make sure all leads are off terminal strip for 
this test. If the lamp lights, try to determ 
where the windings make con 


Short Cuts 


and Tips 


Sandbox Built to 
Last a Lifetime 

Sprke eight discarded 
railroad ties together to 
make a rustic, king-size 
sandbox. The bulkiness of 
the ties forms a 
around the play area and 
assures that the box will 
stay put. Just about inde- 
structible, the box shown is 
entertaining its second gen- 
eration of kids.—Darrell 
Huff, Pacific Grove, Calif. 


>PPYou can compute rainfall by using 
an empty paint-spray or other can with 
an inside diameter of 2 25/32”. Cut off 
the top evenly and set the can in the 
open, away from trees and buildings. A 
weight inside, to keep the can from blow- 
ing over, will not affect the reading. 
After a rain, pour the contents into a 
100-cc. graduated cylinder to measure the 


* i 


Rod as Flexible Drill Shaft 

Drive in places where there’s no 
room for the electric drill is easy if 
you have an 18” or 24” length of 14” 
cold-rolled rod brazed to the shank of the 
drill bit. The rod will flex and transmit 
power like a flexible shaft, permitting 
you to drill around objects that would 
ordinarily be in the way. The braze will 
be stronger if you turn down the drill 
shank to 14” diameter or use a drill with 
the shank already reduced.—James A. 
Lockhart, Bryan, Ohio. 
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volume. Since 100 cc. is equal to 6.1 cubic 
inches (1” of rainfall on an area of 6.1 
sq. in. or a circle with a diameter of 
2.785”), each cc. in the cylinder equals 
1/100” ‘of rainfall. For snow, press the 
open end of the can through the snow- 
fall to a hard surface, compacting the 
snow in the can. Melt and measure.—WV. 
E. Helmick, San Marino, Calif. 


Bumper Jack Salvages Glass 

In my business—installing aluminum 
windows—I often remove old wood sash 
from homes. After trying many unsuccess- 
ful methods of removing old glass quickly, 
I found that placing a car bumper jack 
against the top and bottom of the window 
frame forced the sash apart in seconds, 
freeing the glass for re-use. (I prop the 
jack on blocks to make it easy to slip the 
sash under the base.) Only about one 
pane in 50 was broken using this method. 
—E. McGuire, Yonkers, N.Y. 


Canvas 
Panels 
for 
Indoors 
or Out 


By Paul Corey 


serve as fences, windbreaks, sun 

screens, or a patio roof. Indoors, 
similar panels become room dividers, 
movable partitions, and decorative 
backdrops. You can even make sev- 
eral basic screens do double duty. 
Use them outside in summer, inside 
in winter. 

Because of its light weight, canvas 
can be simply framed, saving the 
work and cost of heavy construction, 
Lashed to slim poles, it can be put 
up or taken down as you need it. 
Outdoor screens can be removed in 
winter and stored away to prevent 
weathering. Portable screens can be 
moved around your home or yard, 
even taken along on vacation trips. 

Vivid colors in solids, plaids, and 
stripes also make canvas ideal for 
modernizing a home. From time to 
time, you can add new colors and 
patterns, using the original frames. 

How you buy canvas. You'll find 
the terms canvas and duck used gen- 
erally to mean the same thing, al- 
though duck is a slightly lighter 
weave. Both are heavy cotton and 
are tough and durable. 

Weights range from 10 to 15 ounces 
a square yard. The 15-ounce type is 
the heaviest but can be sewn on a 
home sewing machine. Use the larg- 
est nylon thread the machine will 
take for best results. 

Plain canvas comes in widths from 
29” to 72”, colored canvas in widths 


[ores ene canvas panels will 
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How to make a screen tilt 


‘TEE FITTING 
BOLTED TO 


ay 
yet 


How to join a folding scree! 


THREE PANELS 
“a eour fi 


HINGED TOGETHER 
@ \ AE 
HINGE MADE OF 
PERFORATED 
HANGER STRAP 


AS A ROOM DIVIDER, this portable canvas panel 
adds color and privacy to living areas, can be 
‘kly. It rests on two short ‘legs that 
i, as in the drawing 

igainst the 


two yards o! 
hardware-store aluminum tubing. 
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from 1534” to 31”. Plan your job to take 
the widest available widths and you'll 
cut down the number of seams. 

Cheaper grades of colored canvas are 
printed and the color shows on only one 
side. The more expensive grades are 
woven with colored threads and the pat- 
tern is the same on both sides. 

Plain white canvas costs as little as 
60 cents a square yard. Colors and pat- 
terns go up to $2 or more a square yard. 
For outdoor uses, be sure the colors you 
buy are fadeproof. 

Fastening is easy. For a quick job, 
canvas can be simply tacked or stapled 
to a light wood frame. There are a num- 
ber of special fasteners on the market, 
however, that give a slicker-looking re- 
sult and also enable you to put up or 
take down the canvas quickly. 

Eyelets (also called grommets) make 
it easy to lace canvas panels to any kind 
of frame. '1urn and snap fasteners, the 


ALUMINUM 
‘TEE FITTING. 


Three ways to fasten canvas so it can be quickly removed 


li 
1. Lashing canvas with cord 
METAL EYELETS allow you to lace canvas with- 
out tearing it. Cut holes for the eyelets with 
a special punch hammered into the canvas over 
a wood block (left). Slip the larger eyelet half 
through the canvas and set it, neck up, on a 


metal anvil (center). The other half is then 
placed on top and the neck rolled down over 
it with a setting tool. Inexpensive cutters and 
setting tools can be bought or rented at hard- 
ware or boat-supply stores selling eyelets. 


2. Attaching canvas to wood 

TURN FASTENERS have threaded studs that screw 
into wood (left). Rings in the canvas slip over 
the studs and are locked on by twisting the 
tops of the studs crosswise. Snip out an oval 
hole to match the ring’s opening and press the 


=e = 
3. Joining canvas to canvas 

SNAP FASTENERS consist of a pronged stud 
in one piece of canvas and a matching ring 
another. This lets you quickly snap the two 
pieces together or pull them apart. Press the 
prongs through the canvas (left), then turn 


pronged half into the canvas. The flat half is 
then placed on top and the prongs hammered 
down over it. A similar stud is also made for 
mounting in canvas when you want to edge- 
join two pieces of material for easy handling. 


the stud over into a small hole in scrap wood. 
A washer is slipped on top and the prongs 
crimped over it (center). The ring is installed 
in the same way. Studs with a screw shank are 
also available for fastening to wood. 
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kind used on boats, let you attach canvas 
to wood. The fasteners screw into the 
wood and the canvas hooks over them. 
If you don’t want to handle one large 
sheet, you can edge-join several smaller 
panels with still other types of fasten- 
ers. How these different fasteners work 
is shown in the photos. 

All-purpose panel. The single panel 
of canvas shown in the photos and draw- 
ings can become anything you want it to 
be without changing its size or basic de- 
sign. Fitted with legs, it’s a room divider. 
With swivels at the sides, it’s a tilting 
sunshade. With a single pivot at top and 
bottom, it can be a rotating screen to 
let in or block out the breeze, as you 
wish. Several panels lashed together be- 
come a portable folding screen. 

The panel shown takes only two yards 
of canvas 30” wide, making it about 6” 
tall, With the ends hemmed, the mate- 
rial becomes about 69” by 30” (no hems 
are needed at the edges). If the canvas is 
to be lashed to the frame, as here, the 
frome should be made about 2” larger all 
around. If the canvas is to be attached 
directly to the frame, the frame should 
be exactly the same size. 

Besides canvas and frame, the only 
other materials you need are 14 eyelets 
and 30’ of Venetian-blind cord. The cord 
can be obtained in colors if you want it 
to match or contrast with your canvas. 


CANVAS ROOF for a patio needs only a light 
wood frame for support because of 

weight. The canvas strips, snap-fastened 

be removed in winter to avoid snow-loading. 
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Making the frame. You have several 
choices here. One of the nicest materials 
to use—although not the cheapest—is the 
type of do-it-yourself aluminum tubing 
readily available in hardware stores. It 
comes with a full line of fittings for 
making corners and T joints. 

Ordinary 4” plumbing pipe can also 
be used except that it’s not possible to 
screw all four corners together without 
loosening one or more of them. One an- 
swer is to insert a pipe union, but this 
adds a bulky-looking fitting. If you're 
handy with a soldering torch, an inex- 
pensive frame can be made by sweating 
together rigid copper tubing. 

A wood frame is the cheapest and 
easiest to make. Outdoors, a frame of red- 
wood or cedar is both rotproof and 
rustic-looking. With this type of frame, 
you can either lace the canvas to holes 
drilled in the wood or attach it directly 
to the wood with the special fasteners. 
With pipe or tubing, the only practical 
way is to lash the canvas on. 

In locating your fasteners, there’s one 
important difference: When lashing can- 
vas to wood, the holes in the frame 
should be placed midway between the 
eyelets so the cord runs diagonally from 
eyelet to hole to eyelet, and so on. When 
attaching canvas directly to wood, the 
fasteners in the frame must be placed 
exactly opposite the eyelets because the 
eyelets hook over them. 

Mounting the panels. For a room di- 
vider, an easy way to install a canvas 
screen and keep it movable is to use the 
adjustable feet shown in a drawing. 
These consist of wood dowels inserted in 
the frame’s legs and drilled for bolts. 
A wingnut on each bolt permits the legs 
to wedge the screen between the floor 
and ceiling. 

For a wood frame, insert the dowels 
directly into holes drilled in the base. 
Use two-by-threes or two-by-fours for the 
frame to provide sufficient bearing area 
for the dowel legs. For a legless frame, 
one-by-four lumber will do. 

A panel with a single leg at the top 
and bottom will give you a rotating 
screen to control sun and breeze like a 
louver. The ends of the legs can be held 
loosely in pipe flanges or in holes drilled 
in blocks of wood. The drawings show 
other arrangements for making tilting 
and folding screens. 


Speed Reducer for Shopsmith 
‘Tue bandsaw unit of my Shopsmith 
ran too fast to cut steel. So I made a 
speed reducer from two 2” and two 7” 
V-pulleys and a 7” length of %” shaft. 
This is mounted on a board beneath the 


Prealtien 


Short Cuts 


and Tips 


ea 


{a7 IS” 
MOUNTING. 
BOARD 


machine, as in the mirror view at left, 
with aluminum straps that pivot on the 
front rail for tensioning the belts. It 
drops when not in use and need never be 
detached. One 7” pulley goes on the band- 
saw and one 2” pulley on the drive spin- 
dle—A. G. Haeberle, St. Peters, Mo. 


Overhead Track for Fan 

Insreap of taking down your basement 
ventilating fan and storing it for the 
winter, install rollers on the housing and 
mount it on a track suspended from the 
joists. This way you can roll back the 


fan to open the window, and push it 
into the opening to air the basement any 
time you like. 

Use flat-track garage-door rollers and 
a steel-bar track, or roller-skate wheels 
riding in a wood track made to fit—Phil 
McCafferty, Cedar Rapids, Iowa. 


SIMPLE plywood table and two 
to fit it will enable your 
r to do the work of jointer 


per. The table stores out of the 
way easily and can be set up in a minute. 

‘Two carriage bolts fasten the table to 
the edge of your workbench 
add rigid support. The router baseplate 
is bolted to the underside of the over 
hanging part of the table, and a 114” hole 
is drilled directly above it for bit clear 
After the first assembly, the bolts 
that hold the router can be permanently 
set in the table by bedding the heads 
with epoxy glue. 

Both fences should be about as long as 
the width of the table for maximum sup- 


two braces 


ance. 
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BASEPLATE OF ROUTER is bolted to the und 
side of the table. The router's depth-of-cut ad- 
justment be used to extend the cutter bit to 
the required height above the table 


port of the work. The shaper fence is 
made by fastening two 244”-wide lengths 
of plywood together at 90 degrees with 
glue and screws. End braces hold the up- 
right piece square to support work held 
vertically against it 

The jointer fence is similar, except 


{6 HOLES INLINE, 
wym ators me 


HOLE FOR 
CARRIAGE BOLT We =2 canmuace 
TOFASTEN Our, WASHER 
TABLETOP TO AND WINGNUT —~ 
WoRKaenc 
2 Res \ 
113-10 FH. + 


cots 
woop SCREW 
t 

Grace ~ 


ALL PARTS 
24 PLYWOOD 


anufacturers of routers. It 
edges of boards up to 1%” thick. 


that it is cut out in the center to fit 
around the jointer bit, and the outfeed 
face is made to extend 4” beyond the 
infeed face. Do this by gluing veneer 
strip to the base edge before attaching 
the outfeed upright. This offset provides 
firm support at both sides of the fence 


Wa.cuTouT FoR 
1 


JOINTER FENCE. 


RIGHT SIDE OF 
FENCE SET BACK 132 
BY GLUING VENEER 

STRIP TO LEFT SIDE, 


ROUTER BOLTED TO 
UNDERSIDE OF TABLE 
(SEE PHOTO) 


TABLE 


LEFT FACE OF JOINTER FENCE protrudes 1/32” 
farther than the right side to support the work 
after it is dressed. The left side must be set 
flush with the cutting edge of the bit. 


for work being jointed. A special jointer 
bit with arbor is available at about $10 
for most routers. 

Both fences are adjusted by’ sliding 
their hold-down bolts in slots cut in 
the table top near the sides. Wingnuts 
make adjustment easy.—Claude Venon. 
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New Ideas in Photography 


Lens “squints” for beach 


‘opens up a bit in 
average sunshine . .: 


oO 


opens wide in shade 
for clear pictures 


prers Picture it now— 
Camera See it again and again 


Automatic Camera is Amazingly Accurate 


This automatic electric-eye camera is not only Shoot in bright sunlight or in shade, the lens 
¢ than a separate light meter _ opening adjusts automatically for correct ex- 
also more accurate. posures. When light is too dim, a signal tells 
you to use flash. 


easier to ope! 
and camera— 
The reason? In each Brownie Starmatic 


Camera, the built-in meter and shutter are You get snapshots or slides, 12 b 
custom-matched to cach other by a final fac- tures to a roll on economical 127 film, Can’t 
tory adjustment. Thus, any of the common take an accidental double exposure, Brownie 
variations of meters and shutters are balanced Starmatic Camera costs less than $30, or as 


out, and exposure errors are eliminated! little as $3 down. 


“Electric Fingers” Thread the Film 
For Automatic Movie Projectors 


Now you can get your movie shows under way 
with no fuss, no fumbling. Just choose a Kodak 
automatic movie projector. 

All you do is insert the end of the film in a slot. 
“Electric fingers” then take over, to start your 
show automatically. They thread the film through 
the gate . . . form the loops. .. and guide the film 
down to the take-up reel, which picks it up auto- 
matically! Ft’s quick, reliable, all automa 
astonishing to see 

There’s a Kodak 8mm automatic movie projec- 
tor in every price range. See them at your dealer's, 


Kodak G 
iector, A20, less than $1 
Model A30, less than $150. 


EBB Brownie 500 Movie 
Projector, AS, less than $95, 
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from Kodak 


Sensitized Photo Balloons Used 
in Diagnosis of Stomach Cancer 


Rubber balloons coated on the inside with special 
Kodak photographic emulsion are being used 
with great accuracy to detect stomach cance: 


A patient is fed a tiny amount of radioactive 
phosphorus 32. Then he swallows an emuls 
coated balloon which is inflated until it is in con 
tact with the stomach walls. 


n= 


Cancerous tissues absorb more “P32” than nor- 
mal tissues, and show up as darkened areas on the 
balloon when removed from the stomach 
and processed, 


nowledge gained by Kodak in creating such 
specialized produc and 
industrial use, also helps produce finer films and 
equipment for amateur photography 


s for medical, scientific 


Dark areas on balloon reveal presence of stomach 
cancer. Kodak scientists worked for several years to 


develop a fast, flexible emulsion for the balloon coa 
ing. The balloons are now available to physicians. 


Versatile Slide Projector Lets You 
Use Any of 3 Changer Systems 


‘This handsome new Kodak 500 Projector, Model 
B, puts the accent on versatility, It lets you choose 
any of three modern slide-change systems—fast- 
ction Kodak Readymatic, Airequipt magazine, 
or Universal tray. 


And it gives you great performance. The 500- 
watt lamp and big condensers show both 35: 
and super slides brilliantly. The 4-inch //3.5 lens 
gives big-screen images even in small rooms. 


A quiet, turbine-type blower pulls cool air in 
over your slides and around the lamp. Elevation 
and focus knobs are on top for easy adjustment, 
Handsome two-tone styling. Sturdy 
case cover 

With Kodak Readymatic Chang- 
er and 4-inch lens, Kodak 500 Pro- 
jector, Model B, is less than $68, 
or as little as $7 down. Ask your \ 
dealer to show you how smoothly 
it works with each of the changers. 


Prices are subject to change without notice. 


EASTMAN KODAK COMPANY, Rochester 4, N.Y. 


See Kodak's “Ed Sullivan Show" and “Adventures of the Nelson Family 


Airequipt Magazine Changer 
stores each slide in a sturdy, 
durable metal frame. 


See your dealer for 
exact retail prices 


Kodak 500 
Projector, ~ 


Model B 


Kodak Readymatic 

Changer for card- 
board mounts. 
Quickest from slide- 

Kodak Universal box to screen. 

Changer is versatile— 

handles card, glass, 

plastic or metal mounts 

in trays. 


TRADEMARK. 


203 


y Hints from the Model Garage 


ie 


Next time you replace a wiper hose, 
use clear-vinyl tubing instead of the 
usual rubber hose. The vinyl won't dry 
out from heat or soften if oil gets on 
it. Also, if you see oil in the tubing, 
you'll know the fuel pump is going bad. 


To avoid gouging concave surfaces with 
the edge of a portable disk sander, cut 
the disk into a square shape and mount 
it on the pad. Cutting action is lessened 
at the corners, yet the disk remains fully 
effective at the center. 


204 roruiar science ocroser 1960 


» ALUMINUM 


BEND ON 
DOTTED LINES 


7a 


Store road maps in a small container 
screwed to the cowl paneling, and there'll 
be more room in the glove compartment. 
Cut the box from do-it-yourself aluminum 
sheet with household scissors. Bend it 
along the dotted lines. 


BD 


CORNSTARCH 
ON DRY CLOTH 


To take the work out of car waxing, 
wring the wax-applicator cloth in hot 
water often. The heat makes the wax 
easier to spread. Shake cornstarch powder 
on the cloth used for final polishing: It 
acts like a mild buffing compound. 


4 stata <3 
17 out of 21 U.S. truck makers Every major U. S. tractor maker 
specify Champion 


at 
nall-engine maker Over twice as many car manufacturers 
specify Champions. 


Why are Champion spark plugs overwhelming favorites RR 
with men who design and build engines? - 


Because they know they can depend on Champions to 
deliver every bit of performance they’ve built into their 
engines. Your car will perform better (and save on gasoline) 
with new Champions. Put in a set every 10,000 miles! 


Worn spark plugs waste lots of gas— 
so check your plugs every 5,000 miles! 


More Hints from .. 
the Model Garage \ 


For adding water to a battery, you can’t 
beat the convenience of an old hot-water 
bottle with hose attachment. Hang it 
filled on the wall adjacent to the hood 
of the car and release the hose valve to 
dispense the right amount of water. 


squeeze 
METAL 


purry 
wr 


A leak in a radiator can be stopped 
easily by completely filling the faulty 
core cell with metal-patching putty or 
epoxy glue. This won't affect the radia- 
tor’s efficiency, and it’s quicker than try- 
ing to locate and solder a pinhole. 
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BLANKETS = 
TO PROTECT 
AUTO PAINT 


TIGHTEN NUTS 
[AGAINST EACH / 
ornee 


IN TOP OF 
CATER BUMPER 


You can tie down loads hauled on the 
roof of your car safely and conveniently 
by installing eyebolts on the front and 
rear bumpers. Drill holes in the bumper 
or bumper guards and lock each eyebolt 
in place with two nuts. 


To install a new bushing quickly in any 
casting that’s open at both ends, try the 
setup illustrated above. Tightening the 
nut causes the bolt head to pull the new 
bushing into the hole. At the same time 
it forces the old bushing out. 


as 


3 secrets of professional woodworking—by Weldwood 


1. Hide rough edges with 
WELDWOOD FLEXIBLE WOOD-TRIM 


3. Protect the finish with 
‘WELDWOOD PASTE WAX 


2. Bring out wood’s beauty with 
WELDWOOD SATINLAC 


WELDWOOD® FLEXIBLE WOOD-TRIM®, real wood, 
paper-backed, in handy 8’ rolls. For edging plywood, 
lumber. Comes in 6 different woods. Apply with 
Weldwood Contact Cement or Presto-Set® Glue. 


WELDWOOD SATINLAC®, sclf-sealing finish gives 
glowing, soft-sheen luster, brings out the wood’s 
natural beauty without “plate glass” shine. For 
it finishes, use first coat of Weldwood 
Satinlac Lightener. 


WELDwoop wax is a rich, high-carnauba paste. 
It's quick, easy, self-cleaning—puts the finishing 
touch on lasting wood beauty. Resists water spotting, 
won't harm wood, protects as it beautifies. 


WELDWOOD—the people who know what's good 
for wood... makers of world-famous Weldwood 
prefinished wood paneling. 


WELDWOOD 


Products of United States Plywood 
m1 


Your G] MERCS are here / 


The motor that 
—™ started it all 
.-leads them all 


‘e MERLURY 


es world’s No. 1 outboard! 


. \ 


Only 12 years ago Mercury introduced the 10 hp “Lightning” 
It blazed a new trail for the outboard industry, sparked 
a family recreational revolution, cracked the inboard mo- 
nopoly in cruising and skiing power. 

‘The industry’s old heads had dismissed the idea of 
family outboarding, or of a market for motors larger than 
7% hp, when Mercury’s “Lightning” struck its new con- 
cept: (1) More power, not. less; (2) More compactness, 
less weight and bulk; '(3) More durability, with slower- 
moving, smaller, tougher reciprocating parts; (4) More 
advanced engineering, using proved aircraft and automo- 
tive design principles. Mercury leadership helped boat 
builders design roomier, safer boats to make family out- 
boarding a reality . .'. helped to make water skiing 
a national sport. 

‘Today, other outboards have “caught on” to Mercury’s 
concept—but they haven't caught up! The motor that 
started it all, leads them all! See 1961 Mercury and you'll 
know why. 


One lever, one hand, controls 
throttle and shift with 
running neutral in every 
horsepower class—6 to 80 hp! 
Exclusive with Mercury! 


i) 


Al new for G7 


80 hp MERC 800 
WITH FULL GEAR SHIFT 
AND SIX CYLINDERS 


50 hp MERC 500 


MOST POWERFUL IN 
MERC 4-IN-LINE HISTORY 


6 hp MERC 60 


MOST ADVANCED OF 
ALL FISHING TWINS 


Exclusive Mercury 6-in-lines—80 
hp Merc 800, 70 hp Merc 700. 
World’s most powerful family out- 
boards! Choice of two single-lever 
power control systems: full gear 
shift lower unit, for those who prefer 
running neutral; Mercury's exclu- 
sive direct-reversing engine, which 
eliminates shifter clutch, reverse 
gear and shift mechanism from lower 
unit. Sixes feature: Jet-Prop drive 
fires exhaust gases through propeller 
hub, improves performance, sub- 
merges sound and fumes; economy 
throttle linkage yields up to 50% 
more mileage at cruising speed: 
shock absorbers minimize impact 
effects of submerged or floating ob- 
stacles. The auto industry trend is 
to 6-cylinder-in-line engines for 
economy, light weight, compact- 
ness; in outboards, only Mercury 
builds sixes! 


Exclusive Mercury 4-in-lines—50 
hp Mere 500, 45 hp Mere 400, 
40 hp Mere 350. 

Outboarding’s most proven fours 
start you water skiing and cruising! 
Full gear shift with running neutral, 
single-lever remote control. Shock 
absorbers available on Mere 400 and 
500 to increase outboarding safety. 
One of the best outboard buys ever! 


Exclusive Mercury Glide-Angle 
Twins—22 hp Merc 200, 9.8 hp 
Merc 100, 6 hp Merc 60. 
Automatic transmission (Mere 200 
and 100) combines forward-neutral- 
reverse shifting with twist-grip 
throttle. All-new Merc 60—lightest 
fishing motor for its performance— 
has full gear shift with forward- 
neutral-reverse lower unit, Twins 
feature: slanted design glides over 
rocks, through weeds; Jet-Pro 
drive;’ single-lever remote control, 
Ride-Guide steering available. The 
Mere 60 is the most modern of light 
outboards . . . a real honey! 


Write for FREE CATALOG. 
©1960 

Kiekhaefer Corporation 
Fond du Lac, Wisconsin, 


Gus Straightens Out 
an Average Driver 


By Martin Bunn 


LEAN, lantern-jawed, somberly 
dressed man got out of the station 
wagon at the Model Garage. 

“Name is Kenquist,” he told Stan 
Hicks. “I want the engine tuned up. It’s 
sluggish. And lubricate the car, too.” 

“Yes, sir. Shall I change the oil?” 
asked Stan. 

‘The lantern jaw set. “No! I want no 
oil drained, changed, or added.” 

“Sorry—lots of customers want an oil 
change with a lube job—” 

“J don’t!” snapped Kenquist. “And I’m 
tired of people who try to sell me high- 
priced oil I don’t need!” 

“But I only—” faltered Stan. 

“Have the car ready by five,” said the 


customer, and stalked out of the station. 

Returning from lunch, Gus found Stan 
moodily busy. He'd lubricated the car; 
now he cleaned and regapped the plugs, 
set the points with a dwell meter, checked 
compression, and serviced the air cleaner. 
Only when he dropped the hood did Gus 
go over. 

Gus listened to the smoothly idling 
engine. “Nice and quiet. Got us a new 
customer, have you?” 

Stan’s face clouded. “Sort of a creep, 
Boss. Bit my head off when I asked 
should I change the oil, although it’s 
black as tar on the dip stick.” 

“What's the last oil-change mileage 
on the service sticker?” 

Stan shook his head. “So help me, Gus, 
he’s got lube stickers for 10,000 miles 
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back—but not one for an oil change. 
Maybe he pulls ’em off.” 

“It takes all kinds, Stan. Better do 
exactly what he asked for.” 

Stan nodded. “I did, but I wonder if 
it’s what he needs? Maybe a road test—” 

“Not necessary if you've done the work 
right,” rasped a strange voice, as Ken- 
quist appeared at Stan’s elbow. 

About to speak, Stan thought better of 
it. Gus turned away, uneasy but relue- 
tant to interfere. He watched Stan make 
out a bill and take Kenquist’s money. At 
first touch of the starter, the engine 
swung into a smooth idle. 

“Hope I've seen the last of him,” mut- 


tered Stan as the wagon slid into traffic. 
“But I've got a hunch I haven't.” 


HONCH or not, Stan was dismayed 
when the car rolled back in the next 
day, and Gus was again out. 

“It’s still sluggish,” rasped the lantern- 
jawed driver. “I like to get what I pay 
for.” 

“Sorry, Mr. Kenquist. If only you'd 
let me road-test it yesterday—” 

“Do it today. And this time see that 
you find the trouble.” 

The somber figure stalked out. Stan 
proceeded to double-check point setting, 
timing, and carburetor-float level; made 
sure that the fuel pump and automatic 
choke were working right; installed a new 
condenser. As soon as Gus returned, Stan 
took the wagon out. 

When he returned, his expression was 
so unhappy that Gus could hardly keep 
a straight face. “Same car, Stan?” 
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“Worse—same owner,” said Stan, fling- 
ing the hood up. “I’ve checked, tuned, 
and fine-tuned it. It idles fine, but at road 
speeds has a 1908 Maxwell’s pep.” 

“How about valve clearances?” 

“Gosh, no, this is the quietest engine— 
but I guess I better. Oh-oh!” 

The cranelike figure of Kenquist shad- 
owed the shop door. As he approached, 
Gus took the drop light and peered hard 
at the engine. Then he removed the dip 
stick to inspect the oil on it. 

“That's not what I’m paying for,” 
growled Kenquist. “I tell you I don’t 
need any oil.” 

“Seems not,” said Gus. “That's only 
a small leak as yet. ” 

“An oil leak? Where?” 

“Around this valve cov- 
er,” said Gus casually. 
“Shall we check the gas- 
ket and install a new one 
if necessary?” 

Kenquist nodded. With 
four eyes on him, Stan 
loosened the two ‘valve- 
cover bolts. He grunted 
softly in astonishment as 
the cover seemed to rise 
under his hands. Gingerly 
he lifted it off. 

“Wow! No wonder these 
valves were quiet!” mar- 
veled Stan. 


THICK black sludge merged push 
rods, valve springs, and rocker arms 
into one gooey mass. Kenquist stared. 

“What's that stuff?” he asked. 

“Sludge,” answered Gus. “You do much 
hard driving, Mr. Kenquist?” 

“None now. Used to, when I was a 
salesman. Now I only drive between 
home and office. Say, is this as bad as 
it looks?” 

“Maybe not,” said Gus. “But you can 
see why the valves couldn't work freely 
at high speed. We'll have to take down 
the engine, soak and clean parts, blow 
out oil passages, see if there are stuck 
rings or worn bearings. Come sit down 
while Stan checks a bit further.” 

“I don’t understand it,” said Kenquist 
as he sat down in the office. “For a year 
I've driven only around town. My trips 
average three or four miles each.” 

“When do you change oil?” asked Gus. 
Kenquist colored, some of his aggres- 
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Cardiograph of Power! 


Pre-ignition Meter Shows Superior Performance of ACs 


This AC engineer is tuned in on the heart- 
beat of an engine. He’s using a special AC 
pre-ignition meter to check spark plug per- 
formance. Here, the meter shows all eight 
AC Spark Plugs are firing perfectly. This 
electronic instrument senses the combustion 
chamber temperature in each cylinder. If 
dangerous, engine-damaging pre-ignition 
occurs, the temperature rises sharply. The 


sensitive meter connected to the cylinder, 
records the change. The needle moves over 
to the danger zone. This is just one of 
hundreds of proving ground and on-the-road 
tests that AC engineers perform to make 
certain that the spark plug recommended 
for your car gives you the best possible per- 
formance. When you replace spark plugs. . . 
at 10,000 miles . . . ask for ACs and be sure. 


AC SPARK PLUG $$ THE ELECTRONICS DIVISION OF GENERAL MOTORS 


THEY MUST 


¢ 


& Spark Plugs 


BE THE BEST! 
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siveness returning. “The manual rec- 
ommends every 4,000 miles of average 
driving. I did that when I was making 
long trips. Now I wait longer.” 

Gus’s eyes widened. “Because you 
make only short runs?” 

“Sure. Servicemen want me to change 
oftener, but that’s oil-company propa- 
ganda. Oil doesn’t wear out.” 

“Not while it’s oil,” admitted Gus. “But 
what's that stuff in your car?” 

Startled, Kenquist 
said nothing. 
“ALways: 


want to take one of these 


forms more soot and other sludge makers.” 

Kenquist grunted. “If that’s so,” he 
said grumpily, “it’s a wonder a car keeps 
running at all.” 

“Modern oils help,” explained Gus. 
“They have additives that neutralize 
acids, disperse sludge, keep dirt in sus- 
pension. But they can’t work forever. 
When those chemicals are neutralized, 
you have to dump old oil like dirty dish 
water—and for the same reason.” 

Stan came in, fas- 
tidiously wiping a 
wrench. “The lifters 


“Car makers,” 
said Gus, “stretch the 
oil-change interval as 
Jong as they dare. 
"The joker is that ‘av- 
erage driving’ the 
manual mentions.” 

“Mine is even less 
than average.” 

“Funny thing,” re- 
marked Gus. “Every 
body thinks he’s an 
average driver. But 
your kind of driving 
—the kind most peo- 
ple do nowadays— 
isn’t average. It’s 
worse.” 

Kenquist’s eyes 
narrowed for an ar- 
gument. “You can’t 
tell me easy trips are 
harder on a car than 
long ones.” 

“I do,” returned 
Gus. “Today's big 
engine is powered— 


engines apart,” said Tom, standing be- 

side his Volkswagen. “There are the 

pieces.” He nodded at a boxful of con 

rods, push rods, eylinder heads, and 
engine hardware. 

nBont forget to put back those eight 

vieces of wood you took out,” re- 


You kid- 


asked Tom. 


0. in every VW engine there are 
pieces of wood. They're in the 


“There's nothing but ii ng 
in that box,” “protested ‘Tom. “Youve 
got to be kiddis ing. 

“Only about forgetting to put them 
back,” answered Pete. 


How Come? 
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are all sludged up, 
too. Half the valve 
clearances are way 
out—they’d have 
been plenty noisy 
except for the gunk.” 
“I think we can 
promise you a live- 
lier engine when it’s 
cleaned up and re- 
adjusted, Mr. Ken- 
qui said Gus. 
“Okay, I’m con- 
vinced. Go ahead.” 
“But you'll get 
sludge again,” warn- 
ed Gus, “unless you 
change oil much of- 
tener for stop-and-go 
driving. In cold 
weather, I'd leave 
the heater off for 
short trips, to warm 
the engine faster.” 
“Guess I'll have 
to. No use paying 


and cooled—for turn- 
pike travel. On short 
trips it hardly warms 
up. The engine loafs, 
but the oil is overworked.” 

“I don’t see it,” said Kenquist. “How 
do you figure that?” 

“For every gallon of gas it burns, your 
engine forms about a gallon of water,” 
Gus explained. “Some combines with 
combustion gases to make acid. A hot 
engine vaporizes most of those wastes 
through the breather and muffler. A cold 
one lets more get into the oil. 

“Automatic choking at every cold start 
shoots in raw gas. Some washes down the 
cylinder walls, dilutes the oil. Besides 
that, an engine running cool and rich 
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you for a lesson if I 
don’t learn anything 
by it.” 


10 poof 
ASNY 


UCH relieved, Stan watched his diffi- 
cult customer march out. 

“With that personality, what could he 
sell? Dynamite? 

Gus chuckled. “Could be.” 

“He got more good advice than he de- 
served. Boss, if you keep telling people 
how to duck repair bills, what'll happen 
to our business?” 

“Nothing. The law’s on our side.” 

“Huh? How's that?” 

“There are so many ‘average’ drivers,” 
explained Gus, grinning, “that we can 
depend on the /aw of averages.” 


BETTER BALANCE 
AND CONTROL 


50% MORE : —_ BETTER TITE- 


GRIP SANDPAPER 
SANDING SURFACE 3 HOLDER 


New B&D Finishing Sander 
cuts sanding hours to minutes 


Black & Decker’s NEW action-packed U-66 Finishing 
Sander has a 50% larger sanding area for faster sanding 
and refinishing. Professional type king-size platen, 
feather light control and broad-shouldered B&D power 
make it a natural choice for jobs rough or fine . . . for 
heavy-duty removal or fast refinishing. 

You get easier handling from natural grip handles 
BAD U-440 Utility Sander, Power-sand- positioned over the work for accurate control. You get 
ing economy in initial cost, in hard positive paper clamp which locks and stays locked. You 
hain haeeiaiaaing get instant release trigger switch—with locking pin— 
and 3-conductor cable and plug. You get one of the 
lightest, most compact units on the market—and 
famous B&D power, dependability and durability. 

Black & Decker offers the widest selection of sanders 
and features on the market. Prices start at only $29.95. 
For free catalog, write: THE BLack & Decker Mra. 
Co., Dept. E-100, Towson 4, Md. 


SF @ Black s Decker: 


> 


oh 


Dustess Attachment. Dust-Less At- [acon 
tachment equips any B&D Finishing WORLD'S LARGEST MAKER | WT 
Sander for clean, dust-free operation. OF POWER TOOLS cy 


Short Cuts 
and Tips 


PLACE 
TRY SQUARE 
ON LINE 


PIPE 

7 WITHIN 
DIA.OF CincLe IRCLE 
ABIT LARGER. 
THAN OD. OF PIPE 
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CARRY LINE UP PIPE 
‘TO SAME HEIGHT BOTH 


MATCHED PAIR OF 
1DMOTOR 


PISTONS WELDED 
SKIRT-TO-SKIRT 


Gavel from outboard Motor Parts 

Wuen the president of our Outboard Club needed a 
gavel for business meetings, we presented him with one 
appropriately formed of salvaged motor parts. It was 
made by bolting a connecting-rod handle to a pair of 
pistons that had been welded together, with the seam 
ground smooth. The rings were removed, sprayed with 
black lacquer, and slipped back in place over a paper 
sleeve to prevent scratching. Before the rings were 
replaced the rest of the gavel was gilded. A decora- 
tive lanyard of ¥4” nylon line, spliced through the end 
of the handle, added a finishing touch.—Capt. Jeremiah 
B. Whittaker, Essex, Conn. 


Drilling a Pipe for a Damper 

I Neepep a shut-off in the 114” iron 
pipe connecting a second-hand heater to 
my car’s defroster. A tin disk and a 2” 
cotter pin served for the damper, but I 
had no drill press and V block for boring 
two centered and aligned holes in the 
pipe. I drilled the holes independently, 
locating them with a layout on paper. 

From a point on a straight line, I 
scribed a circle slightly larger than the 
pipe’s circumference. I centered one end 
of the pipe in this circle and used a 
square to carry lines up the pipe where 
the line intersected the circle. Measuring 
up each line the same distance from the 
end, I established center points opposite 
SIDES one another. I laid a diameter line of 
solder on each side of the tin disk and 
ran a little solder along the pin before 
inserting it through the pipe. Centering 
the disk in the pin, I applied heat to 
sweat the pieces together. For a handle, 
I bolted washers to the eye as shown. 
—E. R. Hickman, Grand Rapids, Mich. 


>>> BuILDING workbench supports or tool 
stands out of pipe? Increase rigidity and 
cut down vibration by filling the pipe with 
cement.—Harry Ramsay, Jackson, Mich. 


RIDE THE SUNNY SIDE OF THE STREET! 


SUPER-10 SPORTSTER CH 
— most economical lightweight — the active man's motorcycle 


DELUXE DUO-GLIDES 


— world’s finest motorcycles SPORTSTER H 
—most versatile motorcycle 


OO, nie gS 


THE NEW SPRINT 
— world's top motor scooter 


—a new class of motorcycling 


Get on the beam in 1961 — get there on one 
of these six outstanding models. If your spirit 
is wheeling, you'll visit your Harley-Davidson 
dealer today. He has 1961 models on his floor 
.-.easy-pay plans that fit your pocketbook. Or 
mail the coupon for this colorful new folder. 


RLEY-DAVIDSON, 
MOTOR CO, 

Dept. PS, 

Milwoukee 1, Wis. 


Send me the focts — how I con hove 
more fun in "61 on © Horley-Dovidson. m 


Address 


HARLEY-DAVIDSON MOTOR CO., Milwaukee 1, Wisconsin 
a7 


Short Cuts 


and Tips 


ALL MEMBERS 
An All-Wood BR THICK 
Home Typing Stand 

‘Tus typewriter table can 


be finished to match your 


SRI 


BACK RAIL 
tinea 


FRONT 


other furniture, avoi 
the office look associated 


“5 


with the metal kind. The 


top is 27” above the floor, 
which is the normal height 4 
for typing. ‘The top and [| 
drop leaf are 3” plywood. 


at Front Ammon) PE 
t NSA 
Sr 


wou rom _| 
Scaew 


The other members can be 
cut from the same plywood 


panel or, if you object to 
exposed edges, from 1” lumber (actual 
thickness about %4”). The back apron 
sets flush with the outside edge of the 
flanking legs but the front apron is re- 
44”, Join aprons and rails to the 

legs with dowel joints. 
The side aprons are lapped and nailed; 
the one on the right is dropped to pro- 


Flanges Support Tent Poles 
InsrEap of putting wood blocks under 
the aluminum poles of my new camping 
tent to keep them from sinking into soft 
ground, I installed do-it-yourself alum- 
inum floor flanges in the poles. The 
flanges are available at hardware stores 
ese that sell aluminum 


L_} RAYS stock. They come in 
; POE three sizes that fit 


Whe sinking into 34”, 1”, and 11,” 
ensGuo tubing.—Ken Murray, 
a 4 Colon, Mich. 


218 rorutak science octoser 1950 


Tide a Gk Gena ha top EiteRigh Ech 
the leaf support projects. Outer faces and 
edges of the legs are flush with the edges 
of the top panel, which is attached to 
them by means ‘of dowel joints. Glue 
should be applied to all butting surfaces, 
of course, before the parts are assembled. 
—D. E. Roetman, Dayton, Ohio. 


>>>Bortu horns on my year-old car went 
dead at once. I drilled out the rivets to 
open the housings and found that the 
trouble was rust. Each housing had an 
air vent at the top of the closed section 
to allow free diaphragm movement. Water 
could not drain out. I sealed the holes 
with metal putty and drilled new ones in 
the bottom of the housing. After cleaning 
the rust off and brightening the breaker 
points with emery paper, I reassembled 
the horns. Both worked fine—Calvin N. 
LaFrence, Rock Island, Ill. 
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MODEL H75 


~ Heavy-duty 
only $46.95 
PLUS 7 assorted blades worth $4.90—FREE! 


Fastectcalling heavy-duty sabre saw on the 
market! Cuts scrolls, curves, wood, 

Special blades cut flush up toa wall and 34 (ot 
an inch along a wall. 


MODEL MI3¥ 


$5.00 off 
on 3-amp. 1/4” drill! 
now $19.95 — Reg. $24.95 


Here’s the most powerful }<” drill for the 
price on the market. Features rugged, balanced 
construction, nonalip pistol grip, 3-jawed geared 
chuck, 3-wire cord. 


MODEL 37 


NEW! Stanley finishing sander 
only $34.95 
PLUS 2 packs of sanding sheets—FREE! 


Sands and fine-finishes table tops, cabinets, 
kcases and many other kinds of furniture. 
Ideal for small work areas. 


ex 


Stanley heavy-duty 
builders saw 


BETTER YOUR HOME 
ON YOUR OWN 


... with these time-saving — 


STANLEY 
FALL SPECIALS 


NEW! bench grinder... only $46.95 
special introductory price 
You save $3.00 yet : 


MODEL Hosa 


hp, general purpose grinder. 
Perfect for sharpening tools, 

removing rust—a 
in your workshop! 


now $54.95 


PLUS—$2.65 combination rip 
and crosscut blade... FREE! 


‘This 64” saw lets you tackle 
any cutting job...a 

way, porch, playroom, fence! 
Features rear controls, exclu- 
sive “free-start” blade guard. 


SP 


HoDEL 26! 


STANLEY ELECTRIC TOOLS 


Div. of The Stanley Works 
New Britain, Conn. 
(Spedtet afer ends Dec. 31,1960.) 


Prices slightly higher in Canada, 
Subject fo change without notice. 


Conadion Plant: Hamilton, Ont. 


“npr ernernia 


ag 


HOME 


Basic tool in every wood- 
working job—the 9” Cir- 
cular Saw delivers all the 
power and built-in preci- 
sion you need for faster, 
easier, more accurate cut- 
ting. It offers big capacity 
for ripping, cross-cutting, 
mitering or beveling—plus 
extra operations such as 
dadoing and tennoning. 
It’s the saw you'd want at 
any price—yours to start 
enjoying now at a big 
$22.05 savings.* 


Hurry on down to your Delta Dealer (listed under “TOOLS 
or visit your leading Department, Hardware or Buil 
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” in the Yellow Pages) 
ig Supply Store soon. 


WORKSHOP SALE/ 


power fools you can own  :bllllig, 


Cot, No, 49-576 Delta Dust Col- 
Tector complete with motor and hose 


= 


You can use the new, im- 
proved Delta Dust Collec- 
tor with almost any wood- 
working power tool for 
collecting dust and chips at 
the source—use it for gen- 
eral cleaning in your base- 
ment, attic, and garage— 
or use it for paint spraying 
and dozens of other jobs. 
You'll really appreciate the 
versatility and portability 
this unit provides—and 
even more, the $10.00 you 
save* on it during this sale. 


GET VALUABLE SHOP BOOK “Prices and savings slightly higher in the West 


Deltacraft hard cover book, GETTING THE MOST OUT 
OF YOUR CIRCULAR SAW, gives you 120 pages 


crammed with shop-tested ideos, photographs and 
drawings. Send check or money order for $1.00 to: 
Rockwell Manufacturing Company, Delta Power Tool 
Division, 504K N. Lexington Ave., Pittsburgh 8, Po. 


another fine product by © 


ROCKWELL 


Square bottles for beer 


“Prosit!” says the man as he pours 


beer from a new square bottle, introduced 
at the International Fair in Leipzig, East 
Germany. ‘The maker claims that the 
square bottles take up less shipping space 
than round bottles. And they would en- 
able Germans to store more of their favor- 
ite beverage in home refrigerators. 


‘-~ 


Shrinking rings 

These powdered-metal cores are the 
smallest and largest used in electronic 
filters. One at left is only 0.26 inch in 
diameter. The filters help guide missiles 
and speed long-distance phone calls by 
screening out interfering radio frequen- 
cies. Arnold Engineering Co. reduced one 
core from 414 pounds to ¥4 ounce. 


222 POPULAR SCIENCE OCTOBER 1960 


Ada: ae 
2,000-year-old tree 

Tourists in the Union of South Africa 
flock to Tshipise to see this baobab tree 
on the farm of P. S. Vosloo. Believed to 
be 2,000 years old, the tree measures 65 
feet around its massive trunk. Sight-seers 
have scarred it with carved initials. The 
baobab, valuable for timber, bears an 
edible fruit called monkey bread. 


Largest permanent magnet 
Weighing 1,720 pounds, this Atnico V 
magnet will pump liquid sodium in an 
atomic breeder reactor to be operated by 
the Argonne National Laboratory. The 
electromagnet customary in such cases 
can’t be used here because the metallic 
liquid will surround it. Some, 500,000 
ampere turns magnetized the giant. 


Tips from Weldwood—the people who know what’s good for wood 


Kill termites, prevent rot with Add lasting color to outdoor wood with 
WELDWOOD WOOD PRESERVATIVE... WELDWOOD EXTERIOR STAINS... 


and prime outdoor wood with 


Protect and beautify outdoor wood with 
WELDWOOD FIRZITE... WELDWOOD SPAR VARNISH... 


WELDWO0D" WOOD PRESERVATIVE, essential where wood is in 
contact with earth, contains full 5% pentachlorophenol. 


WELDWOOD EXTERIOR STAINS, 4 beautiful “woodsy” colo 
Redwood, Driftwood, Cascade Green, Sierra Brown. WE LDWO 0 D 
WELOWOOD FIRZITE®, a penetrating resin-sealer for fir ply- 

wood, pine, etc. Comes in Clear to prevent “wild grain” 

in stain jobs; and in White, a pigmented prime coat to 

combat checking in paint jobs. 

WELOWOOD SPAR VARNISH, durable, high gloss exterior clear 

finish that resists discoloring even in severe weather. Products of United States Plywood 
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STOP using too much 
OIL an GAS 


worn out piston rings mean waste oil and 
gas...power drop-off...costly repairs to come 


You can prevent excessive oil and gas consumption 
+. , Festore your engine’s lost pep and power . . . 
with a Hastings re-ring job. 

‘The sooner you act, the less it will cost. See your 
motor specialist the minute oil-pumping warns you 
there’s trouble ahead. When he says you need new 
piston rings be sure you get Hastings. They're engi- 
neered exclusively for replacement service . . . t0 
provide the additional lubrication worn engines 
need . . . to stop oil pumping, save gasoline, restore 
lost performance. 

Get new car power and performance from your 
present car—with Hastings. Truly your best in- 
vestment for many thousands of extra miles of 
trouble-free driving pleasure. 


‘on oil pumping 


on cylinder walls 


BHI \)) 


PISTON RINGS 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 
Casite Ad 


Oil Filters, Piston Rin 
Spark Plug: 
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How Birds Find Their Way In the Sky 
(Continued from page 100} 

miliar with, that is 10-20 mph. If 

weather emergencies come up, however, 

they can sustain higher rates. 

A massive duck migration once awed 
watchers in the Mississippi Valley in 
the fall of 1955. Spurred by a broad 
severe cold front, thousands of banded 
ducks flew from central Canada to Lou- 
isiana in two days. The distances ranged 
from 1,400 to 2,000 miles. 

On the other hand, if birds find a 
particularly lush eating spot on the way, 
they often delay their travels. Far-West- 
ern ducks cause much havoc to rice fields 
that lie under their main migratory route 
through California. They spurn the en- 
ticements of federal and state refuges, 
convinced that nothing beats a water- 
laden field of rice. Farmers fight back 
with shotguns, sirens, and searchlights. 
Occasionally they even hire planes to 
buzz the birds. 

Segregationists vs. fellow travelers. 
While ducks and geese stick to their own 
kind, a number of species flock together. 
Wood warblers will gang up with almost 
any other friendly birds. Blackbirds and 
swallows are equally tolerant. 

Bobolinks and crows, however, are 
strict segregationists. Winter wrens and 
grebes, shrikes and belted kingfishers are 
fussier still. They won't even fly with 
others of their kind, but go it alone. 

Similar variety exists in flying style 
and altitude. Ducks and geese are known 
for their rigid Vees. Barn swallows head 
south in flocks whose close-precision fly- 
ing is as dazzling as that of the Navy’s 
crack team of jet pilots. In contrast, 
bluebirds and warblers straggle like mem- 
bers of a crowd leaving a stadium. 

Highest flyers are storks and cranes. 
Some have been spotted in the Hima- 
layas at an estimated altitude of 20,000 
feet. That would be impossible for most 
birds. The majority fly at around 3,000 
feet or lower. 

In clear warm sunlight when air cur- 
rents are rising, day migrants (most of 
the insect-eaters) ride at their highest. 
The night travelers usually have no trou- 
ble avoiding obstacles. However, an un- 
expected meeting of cold and warm fronts 
in their path can produce appalling 
slaughter. As the colliding pressure areas 
spawn turbulence and low clouds, the 


How Birds Find Their Way in the Sky 
birds are forced down until they are be- 
low the tops of skyscrapers and the 
tallest television towers. Though their 
eyesight is normally wonderful, they be- 
come confused and blinded by the blaze 
of cities beneath the clouds. 

Air tragedy. On such a night in Sep- 
tember, 1948, thousands of birds crashed 
into New York’s Empire State Building. 
Their bodies rained on neighboring roofs 
and streets for six hours. That same 
night, flocks smashed into a lofty Phila- 
delphia building and fell to the sidewalk 

»so thickly that people couldn't step there. 
A similar catastrophe was occurring in 
Baltimore. 

Over wide stretches of water, on the 
other hand, flocks of little land birds 
have been seen flying at a height of only 
200 feet. Sandpipers travel hundreds of 
miles barely clearing the waves. 

This man’s-eye view of the bird world 


was clouded for thousands of years. Schol- | 


ars often wondered where their feathered 
friends went in the fall, but the answers 
that occurred to them were odd indeed. 

Aristotle said that birds hibernated in 
caves, hollow trees, and even under the 
mud of marshes. A giddier commentator, 
20 centuries later, declared that they all 


spent their winters on the moon. Another | 


writer couldn't guess where they dis- 
appeared to, but surely, he said, the 


big ones must carry the little ones on | 


their backs. 
And so it went, until banding records 
gradually made the fascinating picture 
clear. But even the old boys knew that 
wherever the birds spent their winters, 
they always came back in the spring. 
The eternal return, As spring spreads 
northward from the equator, they all 
follow it, driven by the old’ biological 


urge to breed, Back they go over the same | 


flyways, making the same stopovers, and, 
miraculously, often returning to exactly 
the same spot where they spent the previ- 
ous summer. It's a sad commentary on 
marital fidelity among birds, though, that 
rarely do both mates come back to the 
scene of last year’s liaison. 

For the most part, the males arrive in 
the north first, find a place to raise a 
family, guard it stoutly, and sing their 
heads off—to make sure that the girls 
can’t possibly fail to find them when they 
get there. 


PROOF 


ON YOUR DIPSTICK 


| Hastings keeps oil clean 


Oil shows dirty ? Dirt is abrasive and dirty oil 
causes wear. Get full-time protection—ask for 
Hastings Oil Filter Cartridges, and have clean 
oil from filter change to filter change.* 
| The Hastings Denstre filtering material 
| traps and holds all the dirt, even the most 
microscopic size particles. And, only Hastings 
has Densite. 

Hastings Cartridges assure clean oil—less 
engine wear and less subsequent repair bills— 
as no other filter can, See for yourself... on 
your dipstick! “< 


U.S. Patent 
(Nos. 2707611, 2604711 


recommended 


- HASTINGS» 


OIL FILTER CARTRIDGES 


HASTINGS MANUFACTURING COMPANY 
HASTINGS, MICHIGAN 


Master f 
| Padlocks | 


| Padlocks 
[a N | 


© variety of sizes, 


locksmiths and hardware stores everywhere 


Master Jock Company. 
MILWAUKEE 45, WISCONSIN 


Welds Longest. Padlock Monupactinens 
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What Happens When You Black Out 
{Continued from page 114} 

or when there are fears that must be 
denied. For example, people frequently 
pass out in doctors’ offices when facing 
some minor procedure. They're afraid— 
but also afraid to express their fear since 
it may lead to ridicule. 

What happens? With fear and danger, 
the heart accelerates and the blood flow 
to the muscles increases—for the purpose 
of action. But there is no action. And 
just standing there motionless, without 
doing or even saying anything, leads to 
pooling of the blood in the lower part of 
the body. The result is a fall in blood 
pressure, and a lessening of blood reach- 
ing the brain. 


‘hat are other causes of blackouts? 

There are dozens, some of them not 
well known: 

© Blackouts often go with disease 
states such as strokes, epilepsy, poorly 
controlled diabetes. Barbiturate’ (sleep- 
ing pill) and other poisoning can produce 
them 

© Accidental contact with high-voltage 
electricity or even household voltages. 

© Severe, prolonged coughing can pro- 
duce a blackout by increasing pressure 
within the chest so much that blood flow 
there is retarded and less blood gets back 
to the heart. The heart then pumps out 
less, so the brain gets less. 

© Overbreathing—which many people 
do under strain without being aware of 
it—brings in more oxygen but also gets 
rid of too much carbon dioxide. When 
the carbon-dioxide level in the blood falls 
far enough, brain centers are affected 

© Holding the breath, on the other 
hand, can produce unconsciousness by 
building up the level of carbon dioxide; 
in high concentration, it becomes an 
anesthetic. Recently, several cases where 
expert swimmers drowned during at- 
tempts at prolonged underwater swim- 
ming have been traced to breath-holding. 

© Many mysterious bathroom black- 
outs have been traced to a combination 
of breath-holding and straining during 
elimination. This can change the heart 
rhythm so that less blood gets to the 
brain—sometimes enough less to produce 
unconsciousness. 

@ And lately, even TV watching has 
turned out to be a cause of blackouts. 


CONTINUED 


for only 199! 


Economy 925-E Power Shop, 
quality-built as always 


YOU SAVE *50 


This 925-E DeWALT gives you 


r 
| DeWALT, INC.,Dept.PS-610,Lancaster, Pa. 
| Please send me free, 20-page catalog on 

| 


! 
features not found in other DeWALT. | 
makes costing 25% more. It’s ! 

Name. I 
cut-tested for accuracy, power- (] I 
packed, versatile, safe. See it | Address. 1 
at your dealer’s now. Send ! City. tate. ! 
coupon for free catalog. _ ee a 4 


THE EASIEST WAY IN THE WORLD 
TO DRIVE AND REMOVE SCREWS 


1. After drilling pilot holes simply attach a 
Versamatic to electric drill. Fits any make. 


3. Your fingers act as 
clutch 


2, Place screw in hole; 
drive it sily with 
slight forward pre’ 
sure... hold housing stantly. Simple and 
in fingertips. safe... no blisters. 


Versamatic puts your 
power drill into low gear... 
my by means of 7 to1 

speed reduction. 
_ Gives your drill 7 
| times more power. 


| Versamatic 


4. Versamatic runs in 

reverse Es romain’ ‘SUPREME BRAND CHUCKS 

screws. You won't be- 

Meve how easy it is SUPREME PRODUCTS 

until you try it. CORPORATION 
2222 S. CALUMET, CHICAGO 


Sold by leading tool dealers...$14.95 list 


rnecision )ASR/ proouers 
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MADE BY THE MAKERS OF 


What Happens When You Black Out 


| The flickering light produces a kind of 


epileptic attack in sensitive persons. 


How can you determine why 
somebody has passed out? 

With so many possible causes, it's not 
always easy. Sometimes a quick search 
of the immediate surrounding area will 
disclose an electric-shock hazard, whisky 
bottle, or empty poison container. There 
may be evidence of injury, particularly 
about the head. If the pupils, the black 
center spots of the eyes, are unequal in 
size, there is a possibility of stroke or 
brain concussion. Blood-tinged saliva or 
frothy lips mean an epileptic fit. 

Is the victim's face red, white, or blue? 
It’s likely to be one shade or another. 

White unconsciousness most often is 
due to simple fainting. Other possible 
factors include hemorrhage and shock. 

In unconsiousness, strokes and 
skull injuries are most common causes. 

Blue unconsciousness indicates asphyx- 
iation or near asphyxiation. 

These are just rough guides. It may 
take a skilled physician to pin it down. 


Can you prevent a blackout? 

You can often avoid fainting if you 
know the warning signals—ringing in the 
ears, blurring of vision, paleness, beads 
of perspiration on the forehead, and a 
feeling of weakness. Lying down—or 
bending forward at the waist and putting 
the head between the knees—will get 
more blood to the brain. 


What can you do to help an 
unconscious victim? 

Lay him down and loosen his collar. 

If he’s blue and breathing is absent, 
send for a doctor and start artificial res- 
piration at once. And keep at it. 

If he's red, raise his head slightly and 
get a call in for a doctor. Give no stimu- 
lants—give nothing by mouth while any 
victim ig.unconsciqus. Cover his body to 
keep him warm, and apply an ice bag, 
or cold, wet cloths, ‘to his head. 

If it’s white unconsciousness, lay the 
victim down with the head slightly lower 
than the rest of the body if possible. A 
roll of clothing under the hips will help. 
Hold aromatic spirits of ammonia, if 
available, under his nose—but not if you 
see any signs of a skull injury. 


Saves work 
in painting 


Why “break your back” washing and sand- 
apering woodwork before you refinish it? 
There's a far easier way—WIL-BOND! 

This unique liquid removes all greasy dirt. 
‘At the same time it dulls the old finish— 
dusty sandpapering needed. 
new finish spreads without streak- 
1d bonds tightly. Fine job! Less work! 


© Send 25¢ for illustrated Refinishing Manual 
for free Wil-Bond folder 
1 121.Chestnut St.,Newark5,N.J. 


DINSMORE 
Celebrity 


‘nBenitel GOLDo® SILVER 


THE HISTORY OF 
‘THE COMPASS. 


Gaby ‘models $7.45, stand 
vilymineted $6.95 


5 MAGNETS 


assune, remmaniey ee Sie amy, reneneat. 


SEND FOR YOUR COPY 


[FREE 


383 No Manley * Wichita, Kansas 


Loosens Rusted Bolts 
nuts, screws, “frozen” parts! 


LIQUID 
ad 1 WRENCH. 


MN SUPER.PENETRANT 
The super-penetrating rust sol- 
vent that quickly loosens rust 
and corrosion 

AT ALL HARDWARE 

ND AUTO STORES 


rS) 


a wire-stripping notch 


mat REALLY WORKS! 


Specially Designed 
LCHAN wey LOCK | 


No. 728 Long-reach 
Diagonal Cutter 


You'll strip off plastic insulation quick 
as a wink—clean and smooth—with the 
patented wire-stripping notch of this 
CHANNELLOCK Diagonal Cutter. 
And you'll like the handy long reach 

... the precision-matched, hand honed 
cutting edges, too; A versatile cutter 
for electrical, radio, TV, Hi-Fi and all 
other types of electronics work. Com- 
fortable, blue-plastic grips. Top quality, 
polished forged steel. Ask your tool 
supplier for a CHANNELLOCK No. 
728 Diagonal Cutter. If he's out of 
them, ask him to order one for you, 


Write for Catalog of 
: | Complete Line of Pliers 


CHAMPION DeARMENT TOOL COMPANY 
Meatrille 2, Pennsylvania 
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AIR COMPRESSORS 
BY JOHNSON! 


38 QUALITY MODELS FROM 1/310 3/4 HP FOR 
INDUSTRY, SHOP, GARAGE, FARM, HG..., HOBBIES 


Now you can select a quality-built air 
compressor from the line that outperforms 
them all! There's a Johnson compressor 
for every purpose, What's more, Johnson, 
with 75 years of experience in building 
recision pneumatic equipment, knows 
to combine really high quality with 
realistically low price! 
Johnson compressors feature capacitor- 
type, ball-bearing motors, automatic con- 
trols, motor overload protection, patented 
safety system, 
Send in the coupon below for your copy 
of the new Johnson catalog. Select 
model best suited to your needs — air seal 
or piston type; electric, gasoline, or PTO 
power source.’ Catalog shows com- 
plete line of accessories including spray 
guns, paint tanks, hoses, gauges. 


‘THE "400" SERIES — 

brevis for iets up to 
we 

125 pounds pressure, up 

cfm air volume. 


fut storage tank. 


JOHNSON SERVICE COMPANY 


Compressor Division, Dept. CC 
Milwaukee 1, Wisconsin 


copy of the new Johnson Air Compressor 
ind the name of nearest supplier. 


NBO einen icnecrai erento 
NACE issn 


ener en ee 
oie 


1 
1 
1 
1 
1 
H 
1 
H 
' 
H 
‘ 
1 
H 
H 
1 
1 
1 
1 
iH 
2 


3D POPULAR SCIENCE OCTOBER 1960 


Tokyo to Carolina in 12% Hours 
(Continued page 130] 

(Joe Blaylock left the pilot's seat for 

only brief moments.) 

First landfall, Following a Great Cir- 
cle route, we struck out across the North 
Pacific, passing quite close to the Rus- 
sian-held Kuril Islands. We crossed the 
international date line, and about 20 
minutes later (and 2,000 miles out) made 
our first landfall: a little group of blobs 
in a gray arctic sea. These were the Rat 
Islands, part of the Aleutian chain. 

Trask’s pessimistic prediction earlier 
about tail winds seemed destined to be 
true. There was no wind at all, on the 
tail or elsewhere. The ground-speed nee- 
die stayed on 500 knots, hour after hour. 
Capt. Blaylock was using his “Mach- 
hold button,” which caused the airplane 
to climb automatically from our original 
33,000 feet as it burned its fuel load. 

“T can’t use this button when I’m fly- 
ing an assigned altitude under FAA con- 
trol,” Blaylock said. “But out here there’s 
really not much danger of a_mid-air 
collision so we can slide uphill. The but- 
ton holds our speed constant—and as we 
bum light we gain altitude. We're hoping, 
of course, to get up in a nice fat jet- 
stream. We're at 38,000 right now.” 

The flight was enlivened from time to 
time by the “dump valve” releasing over- 
pressure from the cabin. It was an ex- 
plosive pshhchewww! sound that brought 
me straight up each time I heard it until 
McKissack explained it was harmless. 

“Better than the fuselage busting out 
like an inner tube, hey?” he said. 

Nature’s freezer. Each of us had three 
flight lunches and the cabin was soon a 
shambles of picked-over sandwiches, egg- 
shells, and empty milk cartons. McKis- 
sack showed me how to cool the tomato 
juice. You stick it in the crack of one of 
the emergency escape hatches next to the 
skin of the plane (the air outside is 
minus 65 degrees F. and rushing past at 
500 knots, which gives it a chill factor of 
about a zillion). There’s only one draw- 
back to McKissack’s method: If you 
leave the juice there too long you bring 
back a rock-hard cylinder of tomato ice. 

The sun swung around, low to the 
south at all times, and finally sank into 
the sea. A period of afterglow set in. I 
was sitting in the jump seat at the time, 
and presently felt a nudge and twisted 
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ARROW’S T-5S0O All-Purpose 
Heavy Duty STAPLE GUN 


Grip the gun that gets the job done faster, easier 
and better! It’s a breeze! One squeeze and it's 
nailed — with Arrow’s one-band operated T-50 
Automatic Staple Gun! And you always have 
other hand free to position work or balance self! 
This rugged, all-steel, jam-proof professional tool 
is buile for a long life of smooth, trouble-free 
operation! 
Uses 6 staple sizes: 

1/4", 5/16", 3/8", 1/2", 9/16" 

and ARROW’S CEILTILE STAPLE 
Especially Designed for Ceiling T 


esc A —_ Wherever You'd Drive a Nail 


2 | AVAILABLE 


et your lecal 
i aaa WENGE] yong ee, to 
joneers and Pacesetters 
For Over a oe 
Stationery Dealer. 


Quarter Century 


WORLD’S MOST EXCITING LOWEST PRICED CAR 


mKING MIDGET 


MIDGET MOTORS CORPORATION 
ATHENS 2, OHIO. 


CLAD IN MIRACLE MYLAR* 
@ Yellow for maximum visibility! 
© Outlasts other blades 3 to 1! 
e Acid-proof, abrasive-proof! 


SEE THIS NEW TAPE RULE AT 
YOUR HARDWARE STORE NOW 


STANLEY 


THE TOOL BOX OF THE WORLD 
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RIDE..and Watch 
LEAVES 


Prepare your home grounds to-be attractive 
all winter long ‘ely Power Equipment does 
the leaf mulching, fall plowin 
clean-up worl 

POWERFUL 6 
from 3 r round tool 
reve Is 
Job 


ide while your Tractor does the work, 
FREE BOOKLET ~ 24 page 
POWER Vs. DRUDGERY 
tells all. Write Now! 


GRAVELY TRACTORS 


1X 602. 
FORMANCE-PROVED SINCE ner 


REPLACE YOUR 
WORN-OUT 
WOODEN 
HATCHWAY... 


with an 


« and your basement entrance will be weathertight, good- 
ing — for a lifecime. A spring-balanced Bilco door floats 
open at a touch . . . Jocks securely . . . costs 30 litte. And you 
‘an install i yourself — in jus a few hours! 


AMERICA’S FINEST 
BASEMENT DOOR 
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Tokyo to Carolina in 12% Hours 
around to find John Trask. He pointed. 

Ward and his boys were staring at the 
ground-speed indicator. It had come un- 
stuck. It now stood at 510 knots. 

“Jetstream?” I asked Ward. 

“Can't tell yet.” 

I watched awhile, and the needle grad- 
ually eased up to 520 knots, and I lost 
interest and peered over Joe Blaylock’s 
shoulders through the windscreen. It was 
a spectacular sight. Stars were beginning 
to burn in the apricot flush of the after- 
glow. The cloud-deck, 30,000 feet below, 
stretched off to the rim of the world, 
white as cotton. The night was coming 
on from the north, a great steel-blue 
shadow dropping down from the pole. 
The big jet seemed to boat along over 
the cotton sea, gently, almost softly, the 
noise of the jets far removed, the relative 
motion sedate and leisurely at this giant 
altitude. 

Behind me, somebody said excitedly, 
“580 knots! It’s a jetstream, all right . . .” 

To Seattle like a bullet. The plane was 
now beginning to wallow and buck as the 
ferocious wind tunnel in the sky into 
which we'd stumbled whipped over our 
skin. Everybody was awake, rooting for 
the jetstream. And their hopes were re- 
warded. We finally stabilized at a ground 
speed of 740 m.p.h., which brought us in 
on Seattle like a silver bullet. Seattle de- 
fense radar challenged us about this time. 

“Departed Yokota Air Force Base, 
Japan,” Lynn Dyes said from the co- 
pilot’s seat. “Destination Seymour-John- 
son Air Force Base, North Carolina.” 

There was a startled pause below. Then 
the voice said, in a somewhat awed tone, 
“You people wouldn’t be trying for a 

record, would you?” 

“Yes,” said Dyes. “We would.” 

“You keep on like you're going,” de- 
fense radar said, “and you sure ought 


| to make it. We're painting you at 738 


miles an hour right now.” 

But almost as quickly as it had risen, 
our speed dropped as we left the jet- 
stream over the continental U. S. The 
excitement died. Saucy Sixty’s bushed 
passengers curled up like pretzels and 
tried to get comfortable among the piles 
of luggage, spare tires for the KC-135, 
and other gear lashed in the middle of 
the cabin. I squeezed into the jump seat 


| behind Blaylock and waited for the 


Tokyo to Carolina in 1242 Hours 
dawn. It came up on the left like a pale- 
blue spotlight in a black-velvet sky 
pricked with stars. The blue color 
changed to dirty white. The stars faded. 
‘Then the sun edged over the rim of the 
clouds, and for a moment or so the entire 
sky to our right was shrouded in delicate 
orchid reflections. Only for a moment. 
‘Then we were staring into the eye-splint- 
ering glare of the naked sun. 

Victory fly-by. We called Lewiston, 
Mont., for Seymour-Johnson weather. No 
problem, we were told. We bored diag- 
onally across the face of America—Iowa, 
Illinois, Ohio—and when we looked down 
through a hole in the clouds and saw 
Cincinnati, Joe Blaylock started a very 
gradual let-down for a landing. He knew 
we were going to break the unrefueled 
speed record for a flight of this length 
and he had asked for (and received) per- 
mission to do a victory fly-by over the 
small crowd of friends and wives who 
would be waiting on the field. 

‘That fly-by was very nice. I was stand- 
ing up in the navigation compartment 
(just behind Blaylock) and saw him push 
the nose down and heard the engines 
hoot to full military power as the big jet 
tanker tore low over the waving wel- 
comers, turned steeply and smartly on 
the base-leg of the landing pattern, and 
settled for a perfect grease-job (Blaylock 
Specials, the crew calls them). 

‘A few moments later we were standing 
on the concrete, stretching and blinking. 
Mrs. Blaylock and Joe’s kids were just a 
few steps away. I’m not sure whether Joe 
kissed his wife first or picked up his boy 
first. Maybe he did both at the same time. 
Behind me I heard somebody say ex- 
citedly, “Twelve hours and 32 minutes 
over the field. That’s 573 miles an hour 
for the full trip.” 

I looked around. One of the GI pas- 
sengers was standing there. “How long 
was the full trip?” I asked. 

“Just 7,175 miles. We beat LeMay’s 
time from Tokyo to Washington by a nice 
margin.” The GI grinned. “As a matter 
of fact, we got here an hour and a half 
before we took off.” 

He was right. We had left Yokota at 
0930 Tokyo time, June 15, 1960—and we 
had arrived at Bertedeheen Air 
Force Base at 0806 Eastern Standard 
‘Time, June 15, 1960. 


New Proto 
locking feature 


Grooves (A) in spring-loaded knurl 
mesh with teeth (B) in wrench 

N body to hold exact jaw openings. 
7 Pressure on lower jaw, when in 

use, pulls down on knurl, automat: 

ically locking teeth still tighter. 


No knuckle busting here! 

With Clik-Stop’s auto- 

matic locking, you do more 

wnsut memes Work in less time...and 
steer your hands are much safer. 
No need to reset every time you go back 
to same size fittings. Jaws won't 
“creep.” No levers or gadgets to set. 
Proto’s Clik-Stop is the only locking 
adjustable available in all sizes, 4” 
through 20”. The locking feature is 
automatic. Buy Clik-Stops from your 
Proto supplier. (See the Yellow Pages.) 


‘Available in ALL sizes 
FOAL 7O6L 70BL 71OL 712 71SL 716L 720L 


4 6 8” 1d’ 12" 15” 16" 20” 

Meets Federat 

set PROTOSTOOLS 
Type me 


(vein OF PEROLETON TOOL DDUSTRIES, WC, 
2203 Santa Fe Avenue, Los Angeles 54, Calif. 


“| put it together with 


Th 
light slim gun with 1 
seconds, A built-in 
n addition you gs 
all in a strongm 
age. It's pertect to 
ering job. Only 


FINE FINISH SANDER — Light, handy and quiet. Powerful 
motor delivers 14,400 straight-line-action 
. Perfect for fine finish- 
ing and polishing. Strong black plastic case. 
s Comes complete with 6 assorted abrasive 
sheets and 2 polishing pads. $13.95 


MULTI-PURPOSE Y2 HP “ALL-SAW"—Makes 
‘obsolete. Does everything a Pattern Saw will 


ne-job" saws 


— do. ... more than a circular saw . . . many 
a things normally done by a hand saw or nib- 
a bler—and many things that, until now, only 
saw could do, UL “Industrially 

3 it cuts anything from 2 6” log to 

intricate patterns in wood, metal, etc. Com- 
plete with 7 blades. $44.95 


3e" 2-Speed Power Dri 
Lightweight Sabre Saw 


WEN PRODUCTS, INC., 5810 Northwest Hwy. 
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Chicago 31, Ill. 


Answers to 


PS Puzzlers 
on 28 and 30 


Equator. Amazing as it seems, the string 
will stand almost six inches away from the 
equator throughout the whole circumference. 
Here’s why: Changing miles to yards, the 
25,000-mile circumference works out to 
44,000,000 yards. Divide that by * (22/7) 
and you get 14,000,000 yards for the earth’s 
diameter, or 7.000.000 yards for the radius. 
But our error ae the circumference to 
44,000,001 yards. Divide this by * and the 
diameter becomes 14,000,000 yards and 
11 5/11 inches—or a radius of 7,000,000 
yards and almost 6 inches! 


The suitors. All three have marks, Here's 
why: Suppose only one, A, has a mark. Then 
B and C would both raise their hands and A 
would not. Then A, who can see that B and 
C are without marks, would automatically 
know he must have one, and quickly an- 
nounce this fact to the king. 

Now suppose two out of three have marks, 
say A and B. All three would have their 
hands raised. From A’s point of view B has a 
mark, C doesn’t. Yet B has his hand raised. 
That can only mean that he, A, must have 
a mark, and he too would quickly call out to 
the king. (B could reason the same way, 
obviously.) 

However no one makes this quick deduc- 
tion: we are told there is much cogitation. 
‘The only possibility then is that all three 
have marks, and the first man who perceives 
this does indeed deserve the princess's hand. 


Ping-pong. Jim held the ball down in a 
saucepan of hot water. The water pressure 
being negligible, the heat of the water caused 
the air inside the ball to expand and push 
the dent out. 


Chess. No matter how you put a domino 
down to cover two squares, one of the squares 
will be red, one black. But the diagonal 
corners that have been removed are both red. 
‘That leaves two more black squares than red 
ones left. After 30 dominoes have been put 
down on the board there will still be two 
black squares left which can’t be covered by 
the one remaining domino. 


Pencil doodling. 
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850-Mile Drive in a B 


rating Michigan’s upper and lower pen- 
insulas, we went to a drive-in movie. I 
switched on the headlights. No dice. 

“Hmm,” said Wurtz, down in_ his 
throat. He sat there beside me for a long 
minute, thinking. Then he got that huge 
bulk of his down on one shoulder under 
the left side of the panel. In a minute the 
headlights blazed on. 

“Bad connection at the dimmer switch.” 

The next day we headed home, leaving 
much of Michigan with a Wurtz-created 
food famine. We got a late start on our 


234 miles to Flint, and I had a mid- 
afternoon airplane to catch. 

“Let's roll it,” said Wurtz. 

At least half our route was wild, deer 
country. We rolled it, gluing the speed- 
ometer needle to a legal 65 miles an hour. 
We refueled at 1,241.7 miles. We had 
gotten 22.6 m.p.g. for 219.2 miles. 

But now we hit headwinds. The gusts 
were so hard at times that they shook us. 
On our final refueling, at 1,446.6 miles, 
we sponged up 10.9 gallons for 18.8 m.p.g. 
Our overall average: 20.3 m.p.g. 


é PORTER WAGONER 
: * OF “GRAND OLE OPRY” 


* always tastes fresh 
e mild, mellow flavor ‘ 


* cool ‘n’ steady burning 


and P. A. has the flavor 
most favored in the U.S.A. 


PRINCE ALBERT 


America's Largest-Selling Smoking Tobacco! 


‘WIREFORME! re 


ANY wire, any size up to 5/327 dia 
iat “iuetal “mid steel, copper 


1 Polls Work 
Con ym page 135) 

vote, when tallying the results of the 
survey. 


ae ee iB. ie uD 19 
cola olled rod. How can the poll takers tell in advance 
who will vote and who won’t? Read 


Wirctomer tea leaves? 


With these 


It’s not as bad as all that. However, 
the laws of mathematics have to be re- 
placed by the much less certain science 
of psychology. 

The surveys ask questions that rate 
each person’s intention to vote. For ex- 
ample: 


Which of these statements best ex- 
presses your feelings? 

1. I definitely will not vote. 

2. I don’t plan to vote, but I might. 
3. I'm not sure whether I'll vote 
or not. 

4. I expect to vote, but I might not. 
5. I am certain to vote (barring 
some accident). 


ot 

5/23" ala, frm aluminum wire 

Helene finish 20 pos, 4% long. $2.25 prota 
io wie ta. foreign tountrirs 


Which of these statements do you 
agree with most? 

1. It won't matter who is elected. 
2. The differences between the can- 
didates could affect the future of 
the country. 

3. This is’ one of the most impor- 
tant elections ever held. 


Same with 2 Wireformers $9.80 (save 620) ‘ane | 
VINKEMULDER MFG. CO. i} 

911 Princeton S.E., Grand Rapids 6, Michigan | 
| 


It’s Sharp... keep it 
that way with the right 


sharpening stone by Any person who answers the first ques- 
tion with No. 5 and the second with No. 
3 is a sure bet to vote. His preference 
would be counted. Anybody who replies 
to both questions with No. 1 is unlikely 
to vote. His preference could safely be 

| thrown out. 
Most people fall between these ex- 
tremes. So each answer to several ques- 


HI-COMP 
AIR GUNS 


POWERFUL 
Largest Selection in the World 2eeabeatnters 


BENJAMIN AIR RIFLE CO., 852 MARION ST., ST.LOUIS 
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tions is assigned a numerical weight. The 
total score for each individual determines 
whether he will be counted as a voter or 
excluded as a nonvoter. The survey direc- 
tors decide which score means what. This 
involves judgment, skill, experience—but 
not much mathematical science. 


Okay, the nonvoters are winnowed 
out. But how do the pollsters know the 
others have answered truthfully? 
Don’t people lie sometimes? 


People give false answers when they 
don’t like to admit the truth to them- 


How Those Political Polls Work 
selves. Many surveys produce inflated 
statistics on education—more people say 
they went to college, or graduated from 
high school, than could have done so. 
(There are other records that can be 
checked.) And surveys conducted im- 
mediately after an election turn up 80 
percent “yes” answers to the question 
“Did you vote?” (The actual turnout 
never reaches 70 percent). 

Face-saving falsehoods could mislead 
an election survey, as they apparently 
did once in California. At issue was a 
very expensive plan for old-age pensions. 
The survey found only 25 percent in 
favor, but in the election 45 percent voted 
for the plan. Evidently many people 
could not admit, even in confidence, that 
they might approve “heavy government 
spending.” (Some critics blame such dis- 
crepancies on sloppy sampling technique 
rather than untruthful answers.) 

When self-esteem is not threatened, 
nearly everyone gives frank information 
on the most private matters. Those who 
are unwilling usually take refuge in eva- 
sion: “I don’t know,” or “I haven't de- 
cided.” 


That still leaves the surveys shaky. 
If many people lie, or are undecided, 
wouldnt the whole thing come out 
wrong? 


The pollsters make up the undecideds’ 
minds for them, and predict which way 
they will vote. 


There they go, reading tea leaves 
again! If a man says he himself 
doesn’t know which way he will vote, 
how can the pollsters know? 


Same way they predict whether or not 
he will cast a vote. A series of graded 
questions probes for concealed opinions. 
Typically, a man might be asked to rate 
the performance of the outgoing admin- 
istration (excellent, good, average, fair, 
poor) and then to list famous men in the 
order of their ability. If he rated the 
administration excellent and listed its 
leaders first, it wouldn’t be hard to fore- 
cast his vote. 

The same graded questions are a back- 
stop for catching false answers. If many 
people claimed to prefer Candidate A, 
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Toper 
Attachment 


1 Collet Attachment 


Use South Bend Attachments to... 


Cut Machining Time * Simplify Difficult Jobs 
Speed up Tooling * Handle More Types 
of Jobs * Perform Non-lathe Operations 


Write for complete information 
on the largest selection of lathe attachments, 
tools and accessories made. 


SOUTH BEND 


LATHE 


ao ee SE 

South Bend Lathe, Inc., South Bend 22, Indiana 
Builders of Lathes, Milling Machines, 

Shapers, Drill Presses, Pedestal Grinders 
Up 10 36 months te pay 


anew 
compact 


makes it 
to get things 


DONE 
safely 


New kind of gasoline power saw for those 1001 
cutting jobs. For limbing, trimming, clearing 
timber, firewood, fenceposts “like 
ii Cuts with bottom ‘edge only—there'’s 
no hazard from a dangerous, whipping, kicking 
chain. Cuts trees up to 20” wide. Powered by 
most trouble-free power aw engine ever 
ihe And. in two versatile models 
ACT, LIGHT WEIGH 
O And N5030K, HEAVY-DUTY, 20° Blade. 


Always safe, 
because there's no 
dangerous chain 


wid from only $189.50. 
WRITE for FREE BOOKLET 
‘ond nome of your nearby dealer 
2) THOMAS INDUSTRIES INC. 
Weight Sow Di 
207 E. Broadway, Louisville 2, Ky., Dept. WPS-10 
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How Those Political Polls Work 
yet considered Candidate B’s friends and 
Policies the best, a fishy aroma would 
seep out of the IBM machines. 


Any other ways surveys can go wrong? 


Yes, Surveys are not elections and 
their results must be interpreted cau- 
tiously, remembering that: 

1. The inescapable margin of error 
makes close decisions dangerous. One 
survey last summer had Kennedy with 
52 percent “leading” Nixon with 48 per- 
cent. That’s stretching things. If you 
allow plus or minus four percent for pos- 
sible error, which is optimistic, you get 
somewhere between 48 and 56 percent 
for Kennedy, somewhere between 44 and 
and 52 percent for Nixon. The true figure 
for the whole country could fairly easily 
have come out 52-48 with Nixon ahead. 
From that survey you couldn’t safely 
conclude anything except that the race 
was close. 

2. Surveys forecast the popular vote, 
but presidents are chosen by the Elec- 
toral College. It is possible for a candi- 
date to win the majority of the popular 
vote and still lose the election. That has 
happened twice (1876 and 1888). 

3. Surveys gauge public opinion be- 
fore an election. People can change their 
minds in the last few days. To catch 
last-minute switches, Gallup and Roper 
now run final surveys ending the Satur- 
day before election day. 


With so much human judgment in- 
volved, and so many chances for error, 
why should anyone believe the sur- 


veys at all? 


Because they’re skillfully and honestly 
conducted on sound principles—and they 
have a fair record for accuracy. The Gal- 
lup Poll has only once been as much as 
6.8 percent off in predicting the vote in 
the past 11 national elections. It picked 
the wrong man to win once (1948, with 
4.8 percent error in the vote). 

Dr. Gallup says that he knows only 
two things for certain about election 
polls. One is that they are bound to pick 
the wrong side some time in the future. 
‘The other is that they are better guides 
to elections than any other method now 
available. 
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convenient pad. 
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When Will We Start Burning Water? 
[Continued from page 106] 


| building of new water-burning engines. 


In experimental reactors, these bared 
particles are shot through the chamber 
at speeds of thousands of miles a second 
in the hope that enough of them will 
merge to keep the “fire” going, and the 
greater the heat, the more the power- 
giving mergers. It is something like burn- 
ing wet wood—if the fire is hot enough, 
you can do it. 

But heat is only a whip to speed up 
the particles; the big idea is to smash 
enough of them together to get sustained 
fusion. If you get them down the track 
fast enough, you can give or take a few 
million degrees and it won’t matter. Such 
uncertainties lend a fine sporting spirit to 
the whole enterprise. 

Most American work is grouped under 
Project Sherwood of the AEC and per- 
formed in laboratories at Oak Ridge, Los 
Alamos, the University of California, and 
Project Matterhorn at Princeton Univer- 
sity. The AEC also finances projects at 
eight other universities, and more work 
is being done at the Naval Research Lab- 
oratory in Washington and by several 
large corporations. 

One of the most spectacular new ex- 
perimental fusion engines is the “Stella- 
rator C” now being built by Matterhorn 
in a 70-acre field near Princeton at an 
estimated cost of 34 million dollars. The 
newest and most hopeful of a series of 
“oval racetrack” devices, it is the concept 
of Prof. Lyman Spitzer Jr., Princeton 
astronomer, who has been working on the 
plan for nine years, 

Three 90-ton flywheels will store the 
energy of big electric motors and deliver 


| it in short bursts of enormous power. 


Some day next year a charge of deute- 
rium atoms wili be kicked around an 


| 8inch tubular oval, 40 feet to a lap, at 


a hoped-for temperature 10 times that 
of the center of the sun. A staff of more 
than 100 scientists and engineers are 


| busy outwitting the gremlins and hoping 


for a big stride toward a workable engine. 

“This plant is only a laboratory,” Dr. 
Melvin B. Gottlieb, Matterhorn’s asso- 
ciate director, explains cautiously. “It is 
not designed to produce useful power. 


| No one yet knows how to build a fusion 


reactor, and no one knows if it can be 
made to pay. Everyone knows you can 
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When Will We Start Burning Water? 
get gold from sea water, but it costs too 
much.” 

Meanwhile, sharply competitive teams 
throughout the world are building about 
a dozen other experimental machines 
with equally high hopes and cautious 
predictions. Everyone has run into _un- 
expected trouble. Six years ago the Brit- 
ish built a doughnut-shaped device named 
Zeta. The first tests in 1957 seemed 
| promising. Then they were dismayed to 
| find that they were not getting results 
| that would lead to a practical plant. 
| Now the British are testing various de- 
signs. 

The world’s biggest machine, Russia's 
OGRA, has a straight cylinder so big 
that a man can walk through it. It 
doesn’t work because of a newly discov- 
ered “revolutionary movement among 
the electrons,” reports Dr. B. A. Trub- 
nikov, who believes they can be con- 
trolled in a monster tube about 35 feet 
in diameter. 

Many U. S. scientists are skeptical 
about giant devices at this stage, and 
believe faster progress can be made by 
testing a variety of smaller gadgets. Dr. 
James L. Tuck of Los Alamos, who years 
ago named his first crude device “Per- 
hapsatron,” announced early this year 
that he had reached the goal of a “true 
thermonuclear reaction” in a device 
called Scylla, which heats a blob of 
plasma the size of a robin’s egg to 
13,000,000 degrees for about 7/1,000,000 
of a second. Although other scientists 
challenge his statements, he is working 
now on a bigger reactor. 

At the Livermore branch of the Uni- 
versity of California Radiation Lab- 
oratory, another team pins discreetly 
qualified hopes on a straight-tube re- 
actor with “magnetic mirrors” at both 
ends, which contain the particles by 
batting them back and forth. Preheated 
charges of the fuel are injected in pulses, 
then compressed by the magnetic field to 
the heat of fusion, somewhat as in a 
diesel engine. Oak Ridge and the Rus- 
sians are experimenting with variations 
of this idea. At least six different ap- 
proaches will be tested in the United 
States within a year. 

If and when all problems are solved, 
how will such an engine be used? Proph- 
ets foresee tremendous electric power 


When Will We Start Burning Water? 
plants—the bigger, the more efficient— 
located near bodies of water from which 
they will extract their fuel. There will 
be no danger of using up all the heavy 
water in Lake Michigan, for instance, 
for streams and rainfall would constantly 
renew it. Fusion-power plants, the proph- 
ets say, will never be suitable for small 
installations, remote villages, or mobile 
equipment; but when the world’s oil is 
exhausted, they may charge long-lived 
batteries to run electric automobiles. 

It may be that the first fusion plants 
will use another kind of fuel—deuterium 
mixed with tritium, a triple-heavy hydro- 
gen atom that is’ fantastically rare in 
nature. It is highly radioactive stuff 
made by the AEC for use in the H-bomb, 
and costs about $500,000 a pound. ‘This 
fuel mixture would react at much lower 
heat than deuterium alone, minimizing 
many problems. Tritium can be made by 
bombarding lithium, and if the reactor 
were encased in a blanket of this metal, 
it would “breed” more of the costly fuel 
than it would use, thus more than de- 
fraying the cost of the original charge. 
Professor Spitzer once drew up plans for 
a hypothetical plant of this type, and 
calculated that construction costs would 
be within reason, and that it should make 
electricity at about the price of today’s 
coal-burning plants. 

Target date? No one can predict when 
practical fusion power plants will start 
operating. The tough-minded Dr. Teller 
puts it like this: “The question is 
whether we will burn rocks or water 
when our coal and oil are used up. I am 
confident that we will eventually burn 


water, but you have to fly kites before | 
you build planes. I tell builders of to- | 
day’s atomic plants that they needn't | 


worry until about the year 2000. By that 
time, fusion power may present strong 
competition. Of course some clever per- 
son may devise a more effective plan 
that will speed up the program, but if 
anyone thinks he can burn water in 10 
years he is probably mistaken.” 

Many fingers have been burned since 
the great idea was first conceived, and 
pessimism is in style; but other scientists 
are brash enough to believe in a shorter 
time schedule. With many determined 
experimenters at work, someone may hit | 
the jackpot. 
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Buick, Olds, Pontiec Go Compact 
[Continued from page 76 

Warm water flows from a left cylin- 
der head to the front of the “first floor” 
of the manifold. It runs to the back 
of the manifold, then up to the front 
again and out to the radiator. This steady 
stream of hot water around the intake 
passages controls fuel mixture better than 
the usual hot spot or carburetor stove. 
It eliminates heat-riser valve mainte- 
nance and sticking. 

Transmissions. To provide automatic 
shifts for the BOP cars, the engineers 
adapted standard machinery. They light- 
ened and simplified it—and then worked 
in some cute new tricks. 

The Buick Special’s automatic is a 
torque converter with gears, like the 
big Dynaflow. The new idea is torque- 
splitting. Above certain speeds, which 
vary with the throttle opening, a clutch 
routes 37 percent of the torque directly 
through gears to the output shaft. This 
37 percent bypasses the converter. The 
rest of the torque goes to the converter 
to be multiplied, then to the gears. 

The Olds F-85 automatic has three 
speeds forward (instead of the four on 
the regular Hydra-Matic). And it has 
something Olds salesmen will call “Accel- 
A-Rotor.” This gizmo is a torque multi- 
plier that changes the transmission ratio 
in first gear. You start up with a numeri- 
cally high ratio, 3.64:1, for getaway. But 
then the ratio automatically decreases 
to 3.03:1—just when depends on throttle 
opening—before the transmission drops 
into second gear. You blast off from the 
stops, yet gently ease toward cruising. 

The Tempest’s automatic transmission 
is a torque converter with planetary 
gears, like the Special’s. But this gearbox 
not only splits torque, it is split itself. 
‘The gearing, pumps, and clutches fit in 
a housing ahead of the differential. The 
torque converter rides behind the differ- 
ential. Concentric shafts run through the 
differential, joining the two parts of the 
transmission. 

The hump-and-tunnel problem. Pon- 
tiac, with a transaxle, knocks it out, prac- 
tically. Buick and Olds jab at it. 

First they took advantage of the smaller 
transmissions to pare the hump. Then 
they split the drive shaft in two, angling 
the front half sharply down so that the 
rear half—and its covering tunnel—would 
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Buick, Olds, Pontiac Go Compact 
be low. The two halves of the drive shaft 
are coupled with a constant-velocity uni- 
versal joint. 

There’s a reason for the un-Detroitlike 
use of such an expensive gadget. The 
old penny-saving trick of using two regu- 
lar U-joints set 180 degrees apart wouldn't 
do with a one-joint layout—it would let 
the shaft segments rotate at varying 
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speeds. That would have caused vibra- 
tion, which would be worsened by the 
sharp angle between the segments. 

Running gear. The Tempest, thanks to 
its rear-mounted transmission, has swing 
axles to let the two back wheels jounce 
up and down independently. There are 
coil springs all around. 

‘The F-85 and Special also have coils 
at all four wheels, but only the front 
ones are sprung independently. A con- 
ventional solid rear-axle housing ties the 
two rear wheels together. Two trailing 
arms on each side, forming a triangle 
with the rear axle, join the axle and dif- 
ferential to the body's integral frame rails. 

‘These arms are rubber-mounted to in- 
sulate the body against noise and vibra- 
tion. The outer arms, between the ends 
of the axle and the frame rails, transmit 
driving and braking forces and also con- 
trol vertical stability. The shorter inner 
arms run from the frame to the differen- 
tial and control lateral stability. 

In all three cars, the front suspension 
comes as a complete package, fastened 
to a separate front cross member. The 
steering gear is also attached to this 
cross member. The whole works—cross 
member and its attached hardware—is 
held to the body side rails by six bolts. 
Here, too, rubber cushions keep noise 
and vibration from drumming through 
the unit bodies. 


or BUILD rouse own ARC WELDER, LIGHT 
PLANT, OR BATTERY CHARGER °$37-50 


AIRBORNE SALES CO., ic. 04 95180 


8501 Stellor Drive, Culver City. Colif 


HOW TO A venvone' : Does your project require 
TURN ff coucerneo! | Finely Woven 
‘ WIRE SCREENING? 


e wire cloth now 
of its original cost 


WISCONSIN WIRE WORKS 
‘APPLETON * WISCONSIN 


Saving for Security Is Easy WALKIE Le pAnlG SENDING SET 


Your 
It’s actually easy to save money—when you 
buy United States Series E Savings Bonds 
through the automatic Payroll Savings Plan 


where you work! 


NOW —Stanley 
Power Tools at 
Discount Prices! 


Are drafty windows costing you a 


( 


HEAT LOSS? 


Why suffer another uncomfortable winter 
—when it's so easy and so inexpensive to 
use MORTITE, the “fingertip” weatherstrip. 
MORTITE comes in a convenient roll. 


Bargain Box fo si six windows . . . $1.39. 
Junior Box for one window only 29%... at 
all hardware, department, ‘bailing ‘supply 


\WEATHERSTRIP 


‘The MORTELL Com: 
Mate's of famous FOANFLEX Doorstip 


)\IRRIGATES ~ CIRCULATES - SPRAYS 


ae elas, cite tub 


your own busines, sell tools to 
Four tiends and neiga’s buy tls 
nd SAVE. 


SILVO HARDWARE CO.. 2°25 107 Walnut St, Phila. 6, Pa 


248 rorutar SCIENCE OCTOBER 1960 


A Safety Expert Rates the 1961 Cars 


this type of accident. The engineering 
department told me that it has yet to 
hear of a roll-over involving a wide-track 
model. Indeed, they say that Fisher Body 
had to greatly exaggerate its standard 
roll-over test to make a wide-track car 
turn turtle. As a result, the ’61 tread 
width is even greater, although the car 
is somewhat narrower in outside di- 
mensions. 

Both of these developments are signifi- 
cant safety factors. So, also, is a year’s 
actual road experience with Corvair’s 
forward-mounted gas tank. In last Jan- 
uary’s issue we speculated on the wisdom 
of this. The answer provided by a num- 
ber of crashes is that the location under 
the driver’s feet provides far more struc- 
tural protection than is afforded the con- 
ventional tail-end tank. No crash fires 
involving Corvairs have been reported, 
while quite a few have involved conven- 
tional cars. As a result, the standard ’61 
Chevrolet's fuel tank has been moved 
forward more than two feet and given 
more structural safeguards. In view of 
the steadily mounting proportion of rear- 
end collisions, this is good news. 

Visibility. Lincoln Continental's wind- 
shield-clearing system includes two new 
features. First, its huge 18-inch wiper 
blades, operating in tandem, are driven 
by hydraulic power (from the return 
line of the power-steering mechanism). 
This gives much more positive pressure 
than either the vacuum or electric types; 
and enables the driver to set blade speed 
at any desired rate. Secondly, the wind- 
shield washer is actuated by a separate 
electric pump, giving the driver a water 
volume ranging from a dribble to a del- 
uge. It is a real advance for foul-weather 
driving where the major accident factor 
is impaired visibility. 

Good visibility, of course, is vital in 
good weather as well as bad. Hence, 
while the seeing distance from the eye 
to the road immediately in front of the 
car is improving this year in most lines, 
vision in the rear quarters has not in- 
creased. In fact, with the exception of the 
Olds F-85, visibility aft is quite limited 
in the compacts. This is unfortunate in 
view of the penchant of small-car drivers 
for darting in and out of small gaps in 
traffic. 


A Safety Expert Rates the 1961 Cars 

What happened to the periscope? 
This brings us back to our long advocacy 
of a periscopic rear-view mirror, and last 
year’s enthusiasm when the American 
Optical Company developed an econ- 
comically workable version. Sadly, the 
only 1961 model on which you'll find it 
is the experimental XP-700 Corvette— 
strictly a paper tiger. 

When the AO periscopic mirror was 
shown to automobile manufacturers, they 
unanimously hailed it as a significant 
safety advance. However, the final con- 
sensus was typical: “This would be swell 
for about two years. Then we'd have to 
change it, and where would we be?” Thus 
the consuming mania for change for 
change’s sake hamstrings a sorely needed 
safety feature, 

One leading safety engineer told me: 
“When you come out here looking for 
new developments, you forget that one of 
our toughest jobs is to keep the improve- 
ments we've already made. If we can just 
hold our own in a face-lifting year, we've 
really scored a victory over the stylists.” 

Do people care? Over and over you 
hear the plaintive objection that “safety 
doesn’t sell. The public isn’t interested 
in it.” So far the public has done little 
to contradict this. The sad decline of the 
seat belt is a case in point. Another is 


the fad for roof racks. After years of ef- | 


fort to lower the center of gravity, engi- 


neers now see their handiwork crowned | 
by roof racks upon which are piled every- | 


thing but the kitchen sink. 

After marked success in selling De- 
troit on moving control buttons, knobs, 
and other protrusions behind the steer- 
ing wheel where they can do less harm, 
we now witness the sale of over four mil- 
lion statuettes, placed smack in the cen- 
ter of the dash where they can poke out 
a front passenger’s eye in a collision. 
Finally, the most dangerous type of car 
built, the convertible, is enjoying its 
highest ratio of sales in history. 

Such things would seem to confirm 
the industry’s historic conviction that 
the motoring public is none too bright. 
Perhaps Detroit may finally be com- 
pelled to give the motoring public maxi- 
mum protection by the one means neither 
Detroit nor the public wants: a Federal 
law prescribing safety standards, fixed by 
an unbiased agency. 


TUBE REPLACEMENT GUIDE 


EVERYONE who uses tubes NEEDS this 
new 1960 Expanded Edition TUBE GUIDE. 
Contains over 2700 direct receiving tube substitutions, 
including radio & TV receiving tubes, tubes used in 
HiFi & Stereo, foreign 
tubes and TV picture tubes. 
Alll tubes suggested for sub- 
stitution have characteristios 
similar to those they are to 


Two chapters cover com- 
plete listing of TV Pix tube 
Feplacements including new= 
est 110" tubes. 
Substitutes. given for over 
225 foreign tubes. Last 
japter lists transistor sub- 
stitutes. The only complete 
GUIDE featuring all receiv= 
ing tube substitutions 
‘THOUT | SOCKET 
‘This valuable book 


EY 
of your set even though original tuby 
unobtainabl 


Guaranteed Money Back in § Days It Not Satisfied 


EET COLD? 


Could be that ety door on 


ratty door 
‘end chilling Moor 

the perfect door weatherstrip anyone can 
ini in 


wo 7” 
Sod tnstrections. 
eee 3 ail hardware, department, building 


FOAM Flex’ 


DOORSTRIP 


YOU BUY DIRECT FROM FACTORY 
AT SURPRISING LOW PRICE 


THE SAW THAT CAUSED 


A as 


THIS 8” TILT ARBOR SAW rd 
POWER TO WORK IN 

HALF A MILLION HOMES! 7, 

AAT THE PRICE OF A HAND SAW 


y 
} 


‘OUR 20rh YEAR 


[AMERICAN MACHINE & TOOL CO. jas 


*~_ROYERSFORD 60, PA. 


AUTOMATIC 


MAKES NEW 


PROFITS 


Gee 


Po 


i 
Les 


greasy walls economi- 


tally and sofel 
” imerosal or 
pour spoct cons 


GUNK CHICAGO CO, River Forest. ins 


bint SPECIALTY CO 


250 ropuLaR SCIENCE OCTOBER 1960 


What's Coming in the Imports 
[Continued from page 95] 
available by November. One interesting 
feature of the unit: If the transmission 
is accidentally shifted into reverse while 
the car is moving forward, reverse gear 
doesn’t engage and the transmission 
loses no teeth. 

The new Borgward Big Six four-door 
saloon should reach these shores this fall. 
The prestige car has a 2.3-liter, 100-hp. 
six, basically the same as that of the 
Isabella, that delivers a top speed above 
100 mp.h. 

Porsche. Engines and bodies probably 
will remain unchanged, but improved 
brakes and suspensions, successful on 
racing models, may be adapted to the 
entire Porsche line within the next few 
months, 

France Jet. This tiny roadster, intro- 
duced at the 1960 New York Auto Show, 
hasn't been imported yet. By the time 
you read this, however, a contract may 
have been signed with a U. S. contractor 
that will put the Jet on sale all over the 
country. Scheduled changes for 1961 in- 
clude an American-made 1,081-cc. engine 
to replace the present 280-ce. unit, and a 
nine-inch body extension front. Wheel 
size of the little car will jump from 10 
to 13 inches. 

DAF. Informed circles predict com- 
plete retooling late next year. The fac- 
tory isn't letting out any specific in- 
formation. 

Berkeley. This diminutive sports road- 
ster probably will have a restyled body: 
new grille, headlights faired into the 
fenders more neatly. The optional higher- 
compression engine should become stand- 
ard in the new model. 

Ferrari. A four-passenger car modeled 
after the 250GT should go on sale late 
this year. Body styling is new. The GT 
engine is pushed forward and suspension 
relocated to make room for the extra 
passengers. Price and performance will 
both be as dazzling as the 250GT’s. 

The California model will have a 
shorter wheelbase and a suspension re- 
worked for better handling. 

Toyota. The Tiara, a new model that 
has just reached U. S. dealers, should 
soon be available in two-door station- 
wagon and pickup form. The current 
75-hp. Tiara engine may be warmed up 
slightly—Alex Markovich. 
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in hard-gloss paper are durable and 
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Rush coupon today. Money-back 
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Controversial .270, How is the .30/06?, 
How to Overcome Flinching, Where to Hit ‘Em, 
Hitting Game at Long Range, Choice of Shotgun 
Gauges, Choke Boring, Shot, Handguns, and 
plenty more! 

$400 
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What to Do with 
Your Old 
Atom Smashers 


OLLEGE laboratories in the U. S.— 

always running short of something 
they can’t get along without and lacking 
funds to buy it—soon will have a huge 
scrapbox to rummage through in emer- 
gencies. 

Just as the home handyman squirrels 
away his bits and pieces in old tobacco 
tins against a day when he or a neighbor 
is sure to need that certain bit of wire or 
odd-size nut, so industry is urged to toss 
its spare parts and useful unused equip- 
ment into the academic scrapbox. 

‘The project is now under way for a trial 
run at Case Institute of Technology, 
Cleveland, where a warehouse has been 
set up. If all goes well, the what-do-you- 
want-maybe-we-have-it service will be ex- 
tended to any academic lab that wants i 

‘The idea was conceived by H. M. 
Reese and H. E. Miller, whose business is 
preparing technical literature. They’re 
masterminding the project, soliciting con- 
tributions of anything useful from nuts 
and bolts to vacuum tubes. 

As a starter they called on industry 
for assorted sizes of hookup wire, relays, 
solenoids, limit switches, meters, rheo- 
stats, timers, valves, power-transmission 
equipment, fastening devices, control de- 
vices, electronic hardware, photographic 
equipment and materials, machine shop 
supplies and tools, visual aids, technical 
books, and bound periodicals. 

Particularly desirable are three groups 
of material: 1) manufacturing rejects— 
equipment that can’t be sold but is 
usable as is or with minor repairs; 2) 
product samples, used for display or dem- 
onstration work; 3) discarded equipment 
tagged for the junk pile while still useful. 

Reese and Miller call their project 
“Operation Button Jar” because it re- 
sembles the collection into which the 
thrifty housewife dips to find a button to 
matcn the one that broke off in the 
washer. They plan to classify and cata- 
logue their “buttons” as they enter the 
warehouse and channel them to partici- 
pating laboratories as needed. 

‘Anybody got an old cyclotron they’d 
like to throw out or give away? 
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‘Teck Fantastic. Entertaining. Correct 
Read pible Sermon from Garis. Printed 

Senacn 0c. Benke, ‘601 Somerset, De 


froit 34, Mich. 


VALUABLE “Coin Premium Catalog 


175 Cash Wait 
ohirone Goin “Gall 
Montrose, allfo 


Por 
"ys 


Your 


‘Colne 


PoVEAT ag,3, caine orth? Amazing 


Pell's new I 


coin minted 
Soeculating’ investment 
f thboune. 


"U's “Coin Bout by Jat 
Del-itonte. "Bversthine "on “every” sinele 
wort, alse, Row os 


Bon 
(retandabiey 
Thansneld, 


106 


Economy Sa 
bans, 


‘Massachusetts 


JAPAN, Switzerland. Austria, Finland 
Heights, New 


goltis All'10e. Jolie, Roslyn 
Fore 


JNDIANHEAD Cents 15 Ditterent 
Dewolf 213, Bo. Tremont, 
California. 

RAREST Cc Mint Dollar, 
$10:00. 100 Pe 
Ehutte, Saw Laxe City 10, Utah. 


SIX Different Indian Cents $1 


wg OGL US. Bargain List, 


$2.00. 


‘Goeunside, 


Une. 


allustrated Catalogue $06. 


Link Coliectar's Bargains, Toe 


Discaus 
6A. New Hope, Penna. 
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S00" Mifeauke, Chicago 9: | 398 


Es ge "prysaa 
Fated, 8138 ‘White, Toledo 5, Ohio. 
LINCOLNS 250 exch:_ 1909-¥DB. 
is-B. 16-8. 1951-8, 1024-8, 
B, 1918-B. 0c each As11-B. 1912-D, 
1813-D, 1026-8, 1993-D. Wholesale lst 
‘Al Jobison, Bex 35, Colorado: Sprites. 


Tore customers for your 
busin? "Write ime for information on 
Claselfied acs 


Ore Really. Classisied Adv. ster. Dept 
360. Popular Science, 358 Lexington Ave. 
Now York 17. N. ¥. 


U.S, coin st 106 Contains over 100 1 
lustraitons: over 6,009 delightful bargains 
Bioney.. 200 Washington. Boston 8. ‘Mass 


TP you want profits too, Get this Tus 
spied Gosh 'Suide'Nowy 0. eicher, Box 


YH buy ail rare American coins. Com 
piste, cauaiontie Fairview. Box 
Hidewt, ‘New York Cliy & 


LIBERTY, Nickels 6 sifergnt $00. Price 
Lat RAM Delanco, "New 


iP Prices Paid for 01 U.S. coins and 
lection. “Leonard's, S810 Overbrook 
‘ven Phila, 31. Pa 


coins. 25 different 
fn." Hindiey, Box 906, 


DIVERSIFIED Worldwide stamps 
‘Approvals. Linstamp, St. Catharines | 


Ghkario. 


Worldwide 


DIFFERENT. 
re, luca” qver $2000- Universal, Bor 
 Kenoaa 6, Wiscaasts- 


| ,RERRIFIC Stamp Bargain! Israel— 
Toland Vatioatt “Aseortmialt plu “exatie 
i ‘ab 


ish Gols 


if 
ie ‘empire Stamp Corp. Devt. PR. 


INTERESTING Worldwide Animal stamp 
gplscton “ge; With approvals | Maga 
Samp. St 


WIDE, $0 all diferent, abeo- 
free, Just £9, troduce cur incom 
‘Brooklyn, New York" 


DIFFERENT Stamps. ie with ap- 
| ee ‘Smith, 3080 Brooks, College Sta- 


ee |sees 


"TWO $5.00 Ualted tates Stamps, twent 
genore tbemite ated Seater apororais 
Sewin, Box ‘Hoa, Brooetya. 30. 


sen Seca! See oS 
fc uct de Bu BO 
iam 


NUDES set (4 
Atlas, Bisenbower, 


‘ALBUM! Hundreds of Spaces! Onl 
pottpaid! Stampmart, Hartford 1, 


‘WOW! 110 All Different Germany, 10¢ 
Zeppelins.. Seini-Postais, Alrmaiis. High 
ales, eie, Giant Catalog, bargain Lists 
Inehudéd’ wits bewuthtul approvals. James 
town Stamp. Dept. aldfs, Jamestown, 
wy. 


EXCEPTIONAL 125 different, catalog- 
ing $5.00, includes trianeles. commemars- 
Lives. 0c, approvals. Reeves, Box 3730%P, 
Minmt 31, Plorida- 


VATICAN Coronation Souvenir 
John XSI card and 10 attractive ramps 
in protective plastle folder. Story of Vatl= 


tn and coronation. on feverse. "A beaull- 

Eat dane ‘ang golieeion ae with 

Ena ip Co., Perrysburg 
FREE! 29 Bey 


3 Bandi rovals. 
Bellet Stamps Aascl Park, Michfvan” 


eae Be 
Peterson ‘Box 31," Bt. Pati 


PORTUQUESE! 40 Diferent Free. Ap- 
pyovais. Eukhart, Box 3s, iehart, tn 


200, DIFFERENT Worldwide. gly, i0e 
Approvals. Munson Stanips, Gales Perry, 


FRE, 
Albums, 


‘Yolume Scott's Tternation- 


FREE! —Albums—Cutaloxues—Philntelte 


dis pitting 
: | Ein ae ga ae 
Sahn see dare, Gane 


“Slym: 

iterent, 

approvals. Mcktenty,. 08d 
FO. 


‘Binine, Akron 


 INDIA—100 Different, de! Bargain ap- 
Een, Cues "Dries “hemata ‘ty, 


‘ONE Hundred amps for 10 cents: 


eae ore Gee 
Some al 


05. 10R-G, 10248. 
1D, 88-S 
Pat 


complete 
fnintier: Guit: 


27 OLD STAMPS WANTED 


FREE! Glant Bargain Catalox — New 
dition listing thousands of bareains. Ine 
Ciuding O'S. and B.-A. ‘Stamps, packets, 
initures, “aibume.” accessories and. up 


cette, ene 
Famestown Stampe, Dept. BIO0PS. James: 
town BY. i 

“FREE 60 Different stamps to collectors 
requesting. approvals, ‘Stanley. Zajac, 130 
Emmerson Ave. Toronto, 


IMMEDIATE for 

sstumpe, Gains. Send fo 

Gemnnaiy, 202H-1 Avenue’ x. 
Rew "ork. 


28 STAMP COLLECTING 


tes. Pius 1043 Plag Stamp of vee 
ors, Alt for oaly 5c. Approvals tncinded 
Wil? Co." por Saa-y. Yoretown Betis, 


UNITED States commemorative collec- 
tion eantalaing 99 liferent—f0e" apres 
ak" White” BlacW" Avenue 2 wlookira 

307 WORLDWIDE diferent stamps only 


sec Approvals, Niagastamp, ‘St Cathe: 
Fines OF, Ontario. re 


35 DIFFERENT Jarge American Com. 
memorutives ioc. With approvals. Lips 
Stamp, St. Catharines ‘Ontario. 


ree hei ‘stamp Coe 
Camden, ‘New York. 


103 DIVERSIFTED British Colony Stamps 
tines 612A. Ontario, SE 


FOREION FDCs 


‘yi MOREDWIDE for 25ct Contains 
i UN, Sumit Cons 
‘Satelite. un 


5 


postage stamps! 
wort i099 af ctlSeut prices. Attica 
Europe Asta “Bs pose fastinat 
ine, vapunble mixture from foreign con. 
Netits, banke, ete, Who knows what you 
Wil "and Ales “Free “helpful Collectors 
Eahabook. Aust onie, Approval enclosng 
Prasek Co. PS. White Binina. New York. 


DEALERS Wholesale Catalog. Postage 
4c) Franksco, $031 Queensbury, Baltimore 
18, Maryiand. 


"cong 
ete. 10s with approvals 
Sunny Stamps, Apopka 10A, Florida. 


YEMEN Plas Stamps with Saudi Arabia 
gag traq Flags. Also’ Hobpital Stamp 


Stamps, Spring Laie 104. 


10 YEAR'S Oifer! Always Available 
‘Amazing Bargain Lot, Hundreds Stat 
Phckets. Sets 41. “Giant Assortment §o. 
High Vanig Packet $3. Perate, 400 N.Y 


FIRST U.N. Set, Amo 


et Toe. “Approvals. 
12te-X0 New Yor 


ay World's Pretti- 
‘Welles, Box 


FREI 
anlustratea. 
ton, South 


BEAUTIFUL To 

‘Three, Five Cents 
Pa 

Stoneham 80. 


100 DIFFERENT U.S. stamps. 35¢ with 
approvals. Chartier, ‘George St. North 


fational Stamp News, Ander 
ol 


eg Approyals Te, 
iarxe Selections 
oa “adams, "Boe 13, 


<i, gomple Free 
SF Rremue %X. Brooklyn 


NEW Stamp Mar: 
Philateust, P.O. Box 8383, Albuauerau, 
‘New Mexico, 


| PREMIUMS Given! Penny Approval 
urghases. Ross's, Box 341, Yonkers, New 


COLORFUL beautiful wilde, flow 
$F Bae, Tm sete-t0e nandling. “ph 
free “Ribums withs purchases. Student 
ainp! Company. Bot i168, Claremont, 
spshire. 


DEFECTIVE Ol US. 1/6, Catalog 
Adults. G. Swartz, Maldeh Bridge, N. ¥. 


‘DIFFERENT 10¢ with approvals, 
aie Hour Stampeo, Greeley. Colorado. 


ILLUSTRATED U.S. Catalogue 20c. Re- 
funaable. Philpot: 1902 Losey. La Crosse, 
| Wiseensin. 


50, DIFFERENT Scapdingrian 2e ip 
Hagersten 
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100 OLD U.S. Stamps between 1861 and 
4058. $1.00. House Stamps, 81 Chest 
Mansicld, Onto, 


tam Company, 


DIFFERENT $1.00, with 
selouide, eeu Veltersoy iain 


Franajorean exe toe wiih 
Pioneer, Box 11, Ana Arbor, 


Medals, American, French, 
"Three different regulation ‘alse! 
Sova 82 Bg "eet ave foreign Emblems free. 
‘Ber Insignia Club, 880-AFLIGh, 

wee. 
‘COLLECTORS eqvers, 100 
iferent unused $100. Cetaioe 35e" AIbUM 


‘$2.00. charles. 
Cleveland’ 3, Ohio, 


jeiman, 1311-P Bast Ot, 


WE DIFFERENT worldwide plus @6 aif- 
{erent U.S, 26, Approvals: Casto, Box 387, 
Dunbar, ‘West Vir 


1000 DIFFERENT | Worldwide. $1.00. 
YE" approvals only. Jacobsen, Crompond, 


109 DIFFERENT worldwide stamps 106. 
Approvals, Newman, Box 116, Penticton 
108... Cannda, 


FREE! Afvanistan, Baha 
arlsembilian, Tanganyika. ras 


eagive apple ncccinPan 
1B "Thomas, Wilmington 6. Del 
ANTARCTIC Territory, others—Preei 
agua apr ‘Dancer, BIS-TH2, 
Mansfield, Ohio, 


TREE ene Baim gomni_ ae 
saee Soke cee nema 
ear inert Shee P ip torah 
RU EE SR 


NEED more customers for your stamp 
business? "Write me for Infofmation of 


The date October’ 20), Address 0.4. Kelly. 
Dept. 280, Popular Selence, 205 Lexington 
Avene, New York 1, No'Y. 


FABULOUS Germany Set Collection: 
Gingt Ship set, Moonrocket 


ant, Sports 
&'"Plowers sets, ‘High Mark value cpl. 
‘scarce Se-ienant. ancient art teas: 


FINE mixed US, 156 Web, 201-P 
Mealey, Hagerstown, Marylan: 


ANTIQUES, RELICS & 
INDIAN GOODS 


MYSTERY Bag Stam 
toe. Hill Company, Box 


GERMANY. Mint set sixteen. Only, 10¢ 
{p, Introduce ‘my “approval service. John 
Schuster, “301 ‘Sandpiper, Playa Del Tay, 


Collection. Oniy 
1. Defiance, Ole, 


PENNY Approvaist 
Jouuel Kloster, 41 
Se California. 


ardiess Cat 
sand Ge San Bieeo 


SELLING 100,009 ancient Arrowheads, 
Spearheads, Tomahawk. ete. 
fears Oleawood, arranian” 


IQ ANCIENT, arrowends $2.09. List 10. 
Redick, 1061 Geers, “Colum 


30 MINERALS & PRECIOUS 
STONES 


bull otr collection ttvematialy coun 
Soe meekly. Bice de- 


fy, countey “ont 
heb tepney To 
FREE! Surprise 


packet 
Ghamberiain,” Box 113, 


10 BEAUTIFUL Mint British Colonies 
Jpo\yith' approvais. Bennett, Candor 


scarce U7. 8, seconds on i. 
sgh tly” defect ay 
eld, Clistonblll Seation, Newark @, 3. 


exi0S BBITISH Colony, Stamps, ll de 
Sani, 0a, Pires Ontario. ath 


U.S. Bargain 03 different 10¢, with U.S. 
Approvals. Stamps, Kennebunk, Maine. 


JAMAICA: Royal Visit, Mint. qaly, 10, 
approvals © eheatime,  6sot “aves, 
fontreal, Canada. 


Ba gRORND The World Animale On 
Bimmer oxtert, wie SP 


PREEI! Beautiful stamps Gold, Siver, 
‘26'others. Approvals, Delor. 20226 West 
Bhalla, Detrolt. 5, Michigad. 


[TEN Complete sets, 10c, with attractive 
Approvals, Stamp Imports, 


BULLFIGHTERS and five Complete sets 


LAVA Shiny Black; Puna Eruption. 
Barg, Upgue,, Supply $1.00. Box ates, 


‘GOLD, Sliver. Copper Ore With Catalog 
$c Posthaid” Gemco, Eisner Avenue, She= 


EAUEIEOL, Australian Fire, Opal $2.00 
‘Cut $3 $0 each Lask “Opals Ex 
Slosivety;* 20089 Stanton. Castro Valley, 
California. 


mean oe Tapidary and 
omer 18 Bt 38, 


toe with Int ‘approvals. Kawartha. COLLECTIONS 
‘Stamps, Box 613, Peterboro, 30 moseE, 
eee stam; ore a VENTING can be an interesting and 
rit approvals: Ch a $1.00" trial | Liculare’ ‘Instituie ef American faventors, 


‘American 
fer | Dept 20-E, 635-P St, W., Washington 


SOLDIERS —Over 1,000 sete, Including, 
civil War, Romans, Knights, Napaleonis, 
Bison ase. Bistler, Box Iie Wor: 


WANTED — Cigarette, tobacco cards, 
WH "Charies Bray, Bast Bangor, Penne 
syivant 


BEAUTIFUL, Brazilian Folklore Color 
Ussi.00 cath. 
Me, Battie sto Paulo, Dred, 


PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


2 Tor goo. Linesin 
Box 13. Lincoln, Nebr. 


ATi, ae, Pre, ay 
phrase Ro a 


Se 30 alte ce 


Dept. 17, Box 
ao aH value; Prive, Quality, Service 
Thusea “at Waite 8 


oe 


ity, Nd 


Service, Box 60, Watertown, Wisconsin. 
GLOBE Saree, You Mory|—Color, black 


_———— bo. Wi 
975, Little Ark 


ROLLS developed rinted tty 
see Raa itertceactite Bien, Sak. 
= te Boualos, Gabe 


‘32A COLOR PHOTO FINISHING 


aaa or aa 

Sosa mae, Gere 

33 MOTION PICTURES, SLIDES, 
SOUND EQUIPMENT 


VIE Camera Film & mm roll 
em 10 $0. ree 
Films, 102 New Lots, Brooklyn, 


VEE Film! Free catalog! Bso-H, 
wally, Kansas Cty" it bi 


sitep Learning Sipe tape, Unarus) 
fatuee ‘Pree ooo Te 
‘hzeet, Plushine’65;'New York. 
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evest selection itr USA, 
‘Bargains tn used 16mm sound hlms, pro- 
tors. Blackhawk Films, Davenport 13, 


HI-FI Components, Recorders. Bree 


POEMS Wanted! Best songs recorded | GOVERNMENT Surplus, Saooperscopes, 
ee eee | ee ee 
makers Paty es besos ‘New ‘Work se. | Mesha, “Maiden 40. Mase,” erhcg 
PEERS RSE APES | OE ae ym Ae 


Tih Street! New York 8..N-'Y. 


Wholesale Cs ‘Carston, 125-3 East | “we ix and overhaul band instru- 
PERS ES = fa EAS Ne ee ELECTRIC Guitars, amplite nae 
ot a ae ie 
4s SON ng | a chests Rs Eee | lS, Sel A 
Wa Ss ge Rea Seeds ee oes | Shae 
Sanat Gi tied ape sa Emons aan ek oss | aaa 
Peedi Pusecoae™ Sue | ei, ee ene ms oe ae 
ise ae cg a cod ee oe 


SEE, the World in Color. toum—1émm- 
Kodachrome 


Alme"ie5 subjects. aw prices. Write 
World in Color, Bow 394-5, ‘zimira, N.Y. 


POEMS Wanted for musieal setting and 
Sah americas Larwest Sone 


Free examination 
Bire Star ap ag Sa 


MOVIE Fans—@x10 Black-White photo- 
gig rom oli-new tories, Oud oe, Rew 
‘Bruce, 119k iain, New York’ ke 


ace 919-30 ‘up. Free 
iis, 411 West sath Street, 
‘pany, 


SPECIAL Hutertainment amm be. 90 
feet. $14.00, “Loran ow weet $30.00 
Bete ox 868, termtnat” A rorante, 


SRM DN, 0.8, National Parks in Ko 


tate, Ithaca, New York. 


34 CAMERAS, PHOTO SUPPLIES 
PHOTOORAPHIC 
olesal 

Wildomar, Cutorhia 


eauaens: Fase | gee 


 SCOOREEEART Tent tee STIS 
savings 0 S0'-. Free home trial Trades 


ena ‘Capital 
Taurens, Columbian eC. 
Se Se 
PCG po 
3 Any subject, soxues, composed, 
Wy tare 


37 BUSINESS OPPORTUNITIES 


YOUR Own Imy 
Deal with over 


TOUR opine, sdiree, satel 
Eo a 
Box sas, Cleveland 1 Onion SY 


pees lal Sita HE: Sn 
Calitornia a = sticaas 
354 PHONOGRAPH RECORDS 


EAR Re eee Sample record and cat~ 
‘Box’ 1986, Hollywood "38, 


Ealtortia 


14, PAGE Phoiographic Bargain Cata- 
wait TAGE, Thowcgregi,Berssi Cute 
alas Sena 280 Tor Seus'cops euited on 


de, Dept 0. Cena Camere | 
ong 230, ve Chicago | 


DISCOUNT cameras bulletin tree. War- 
fucks. 109" Broadway, New York City 4, 


35 MUSICAL INSTRUMENTS 
AND SONG WRITERS 


lyrics wanted. Mail 
Taio" Broadway. 


‘materia 
‘Makern, Dept. 0-04. 8244 Melrose, Holly: 
ood sept zai 


sete Protect your ideas! 


tyree examination. 
oS West 32 


Musto, domoanr. 


POEMS Needed Immediately for New 
Songs and Records, Free Examination and 
‘Apptaseal. Send Poems: Bongcracers, Ack 
fon! Station. ‘Nashville, Teun. 


SONGWRITERS. with publisher fon- 
gcty wage "gone "idras, have rapa | fot 
Sates i650 Broadway, New ork 10°F 


‘SEND 256 for sample record and iatert 
dow price record Box 333, ‘Cincin: 


RECORDS. Stereo, Monaural, Big Dis- 
|p sought Noelia: Bor 1° New work 


3% RADIO, TELEVISION, 
I ELECTRONICS, HI-FI 


RADIO & TV Tubes at Manstacturers 


Prices! 100% Guaranteed’ Brand New! No 
Feopraas, of polis, United adie, ox 
1000, Newark. New Jersey’ 


FIX Your Own TV, Gave 207! Send for 
‘Pree illustrated Chart showing how! We'll 
fnclude Giant Electronics “Catalog. Za 
Hron, 220-8 West 4nd Sirest, NYC. 


DONE Duy HI-FI. Com Kis, 
‘Tape, ‘Tape Recorders ‘uncht 

iow. tow return mail quotes "We Guar 
antée ‘Not ‘To ‘Be Undersold.”" Wholesale 
Gataiog Pree MinPiaeiity Center, 17975 
First Avenue, New York 28, New York 


‘and components: lat- 
eid sere ues | Bs 


‘Gygane save 4 allan Cratte- 
essons: 


panthip Ps without 
- 1 Pree" Catalogs Puliharisocie 


Importers. Department Py 2003 Chie 
aE : ase 
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‘new. Teboramae 
les: “dozens others. All snes 
fat business 


igh profit (business "Sell ame Brands, 


3000 Namie 
ices. Watches, Jewelry 
rats ist ‘alereo radion-phiiion ab: 

‘gate mufcal instruments. wneden 
Prog of eave Btandeailion 
lin 34 hours. Send for Pree beautiully 

ied ttaigg. Now! Scone whale” 


‘Davis Go 
185 Went ig!St Now ork Ti: ROR 


atine Betipment 
Hollywood ‘Bronge 8: 
East Firs, 


otal 
Gatton 
i 


fore 


OPERATE prontable mail order busi 
ness Write Walter Service, 4150-3 Bas 
ifath, “Cleveland 3, Onto. 


mee 
ately Hn lt toy Oech 
Hips tavigaaed ater Peon 
BES Wceiitir etge nae 
Seatieg anton seta teat 
ga eioar machen 
Se ee a eae 
Se Sav A Re 


oh eaten ace eae RT 
Sukor. Caldwell, Arkansas. 
TS teers = 


Raininr Fishworms and Gricxets. Gamer 
Farm, Plains, ‘Geortia 


COLORDLAZED Concrete pottery made 
without molds. Patented method. Cem 
Tery products, novelties, ites. ‘Basement 
sealing, Money making projects. Book 
Jet. details free. Men only, National Pot- 
teriess Grand Rapids, "Minnesota. 


1100.00 WEEKLY 
‘worins Soilless way. Gdavieam Chatlle Bor 
Han, Box 116, Bushnell, Florida. 

‘BUY Direct Prom Factories—Appliances, 
Gameras, Watches! ‘Stee deta! Cam 
Gompany, GBides-2ou “Ave., Brockish « 


AMET Pa aS 
ena, rae eh auth 
pcciie eece 
He ea, a ee Sa 
Ea Mec er 


BIG. Money—Operate awn Fix-It Shop 
Service hoisehold“appliaices ingtors, 
Mowers, saws, skates, "ete. Pree Book, 
Ghristy’ trades School, Aboot, S2l4 Law: 
Fence, Chicago 3 


‘$250.00 WEEK spare time profit possible 
ary homme wu ew fascnaling Prt. 
me ‘arte you—send ne mon 
how. Free Gonfidential Pacis and Valuable 
Sample, Screeu-Print, Olt, Los Angeles 62 


any, orks By a, so gett 
nt DNS. clad | 

Berge Ee Bases de ety 
sara hae, EE 
ee ae 
aoe 

MALORDEE Fo Ms Tas, 
cathe Pande Sat a 
Gate See aarti te 

See vaa Cie 

AVERAGE Man Nes Wo Was To 
parnate Ma nie a 


fe 
Take" Street, EI 


PLATE Baby Shoes, Jewelry. Gifts, 
pronde and colored peatl, We finatice. Free 
booklet. Willaaison, 1i0d0 South Vermont, 
Los Angeles #4 


$1.00, BRINGS You $18.00 Spare-Pull 
Tine Howe Busines opportunity ‘Aziag- 
ing ew. velvetespray tranaforiis old ¢4ee 
Jathps," TV-radien, -ngurines, 

‘anything ints $368 
Bike; go Business "Soportunities Bookiet 
fend No Money. Flok-Krait OW, Los An 

fe 


IMPORT-Bxport 
yord-wide. mail-order 
Rome, without ewoitals or 
Established "world 


Turniirere 


so 
Xo 
é 


Feunlt 
B 


‘abroad. 
trader ships. instruc 
Hon tor no-Fisk examination, Experience 


Unnecessary." Free” details. Bellinger, 
Cava. Los Angeles 24. 

$10, WEEKLY—Home, spare time. Sim: 
pued mail bookkeepitg: mediate. in 
fome-enay! Auditan, 47310, Lot” An 


“ru 
Without Obligation. Na 


Fruit, Deve 


Vicente ‘inva. 


P8010, 
Angeies $4, Gali 


1 Landscape 
11436" San 


“START Profitable Distr bating 
ness. (Free Literature. Byrite, 3910 
But Piadlas 


CANDLEMAKING & Decorating. Ter- 
rife) “Hobby. Great Business. © Learn 
Fascinetin molding, aiyping, 


scl Reta Spa 


Bost 
‘Wal: 
7 Oho. 


EXCEPTIONALLY orofitable opportu- 
pity Ip Tape Recording! Pree Informa 
Hon. Baroa's. Tirnden, “Washington. 


TROMEDIRLE. Rew. “bl-fon™ Hac 
cg 
Setctnier oie aie, ete 
Ec Ai ai ee mace 
a Ae 
Segaiciee praia eel 
SiRPPRR tn bal lia oa 
ah 

MATORDRR, ening, sake ee 
ASRS, Sr ee 
Se STG. Ae ede arog BF 
Ee SR aE a bat 
TRYSIALE Resend 

(ee Lr ati thy al 
Bete Bes went iat, 
Sina ete 


FLOCKING Christmas, trees ie 
cant uaiess Free, catalog tells ime 
Gr 


ex 


fe and stall production cauipment, 


store, wil 


Tiinets 


uate Mie Es ee 
Ue Ran eae Pa 
SETS Supe eae 


“$128.00 PROFITS in one week Even- 

tplng furnished. No Investment Am 
43. Raat “record “reveals greatest "pron 
Making part tne, Home Mall Orde? Op= 
24, Person recelved 


Ti "Greenteat, “Wilmette, 


{ng Otiahoma City 1, Oklahomn 


$4.70 TWO hours, Manufacturing Con- 
grete Products. No. Seine. Casting #2, 
BO? Dundee. “apia City. South Dakota 


FIND out how you can double your in 
vyesiment in ix months Guaranteed you 
cannot lose your initial investment. Never 
Durchaye™ anythl 


v 


rei Tee ee pe a 

eater a a aha 

Se Piane Tuning, “Champaighe Lino, 
Sar Siar tac 


‘CANDIED. Popsor and Ponts” Ch 
Baklas, ‘Bot s82-8G: Spring 


SST RERSanee nies Sy 
ana a a 
Fens Sie 
Esl 

AGT Scie Oh Sey 


‘sou? Write Ginseng. asheville, Ne. € 


‘PACKAGE At Homie For Prost) We Sup- 
ay Byerthing. No teliing, ready tare 
Free detais, HitG 2213AK, Jesse Street Las 
‘Anween 23 
‘MAIL Order Franchise, No experience 


E- cer Gifts. wellcetaoshed 
Aevl sccesofuh tail efder fim, 


i, 
Ys, 338 


Equlpment. 
Bid. Onto. 

“HOW to Operate Profitable Mall Order 
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Birect. N.W., Washington 6. D.C 
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INVENTORS! Outright casti- sale or 
royalties for your inventions, Patented. 
‘Thpatented.. Constant demand from our 
lien manufacturers. Write Uuuted States 
Invention Brokerage, 18 Wall Street, New 
York 5.8. ¥. 
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INVENTORS—Get The Best Offer First? 
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75 TATTOOING SUPPLIES 

LEARN profitable, fascinating Tattoo- 

tne. ilustfated “Information $1.00. Zels, 

[bp Lesile, ‘Rockford, Iilinols. 

77 TREASURE FINDERS & 
GEIGER COUNTERS 


ZORRO oS MO 
ee 
Enali monthly payments, For the amount 
Gea eres 
Hevraaka” i 


here. 
tees: 


BORROW By Mail. $100-+600. 
‘Aur Mail Service 
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TURN YOUR HANDS, FINGERS, @ 
ELBOWS & FEET INTO SUPER WEAPONS! 


WITH EASY QUICKER, BETTER 
vo wate AARA TE ran sie 

FEAR NO ONE! WITH KARATE A 98 POUND WEAKLING CAN EASILY 
OVERPOWER A 220 LB. HE-MAN IN SECONDS WITH HIS BARE HANDS! 


Karate will teach you all around self defense in weeks, It can be 
learned at home—aione, It is the traditional Oriental method for d 
ing with malicious and armed attack, Its objective and function Is to 
disarm, subdue or cripple an enemy who may come unexpectedly out 
of the dark. Tt makes you the equal of any man of any weight or 
experience, Tt teaches you instantaneous, automatic defense against 
the most unexpected attacks, Karate is a weapon no man can take 
away from you. Once you know Karate, you will fear no mugger. 
youll not be shamed by some street corner gang insulting your girl 
you pass. You need nothing but your hands and fect, and a 

sonably' limber constitution, The more violent and brutal the attack 
upon you the more effective your defense. Profusely illustrated with 
actual combat photos, and anatomical charts of man's nerve centers, 

reasure points, and weak spots, Defense against injurious holds and 

lows by some of America’s leading experts, Including 
masters Scognized ainong the topmost masters of Japan. 
Until recently Karate technique was kept secret and originally used 
only for the Emperors’ guards, The Japanese police and Army com- 
bat troops use KARATE to subdue criminals and in the battlefield. 
For the firsthand knowledge, ask some friend who fought in the 
Pacific! Now, adapted to American athletic standards and techniques, 
you can learn the fundamentals of this master defense by yourself, 
at home, in weeks, 


4 by the ancient Japanese Professionals, Karate is the self- 
Hand-to-Hand combat system that is faster, more effective 
do. Karate has been used in Japan for hundreds of years! 
Karate was published with action-packed photos teaching you how to 
handle gun and knife attacks, street fighters and muggers, 


will learn just where the Karate striking points and positions 
You will learn the best defense against annoying attacks and 
ws attacks. In this very well illustrated book you are taught by 
‘the outstanding authors on Karate technique and everything 1s 
ed, explained and shown so that you can more easily master 
‘Phe anatomical charts show the pressure points for fatal 
8. You'll see how ensy it is to render your op- 
y helpless, You'll never know haw confident you will 
feel even amo much Bigger than you are until you learn 
4 will fear no man. You will turn your feet, 
y fingers and your handa into such super weapons that It 
will amaze you and your friends, Learn Karate self defense now! 
— You never know when you need it! It's for men and women. 


Karate teach h 
presiure “points; vie. of SOLD ON MONEY BACK GUARANTEE 


After receiving this Karate technique Book look it over, it must do 
your opponent so that you After me this kdvertisement promises, I mtual raine your fond nes 
can render him absolutely in your ability Physically, it must teach you more about self defense 
‘ than you ever knew before or you get your money back! Don't delay, 
helpless in seconds. order now on this money back guarantee. Mail coupon now! 


BEST VALUES CO., Dept. W-77 

403 Market St., Newark, New Jersey 

CK Rush my copy of Karate Technique. I Enclose $2.98, Send Postage Pre-Pald. My money will be refunded {f not satis 
fied, 

Sena Deluxe Hard Cover Edition. T enclose $5.00, Send Postage Pre-Paid. My money will be refunded if not satistied, 


1 
NAME. 


ADDRESS, 
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There's more to winterizing than meets the eye! 


Winterizing calls for a specialist! 
Your General Motors Dealer is 
best qualified because he knows 
your GM car or truck best. His 
servicemen are factory-trained in 
the Guardian Maintenance 
methods. They know the correct 
thermostat and pressure for the 
cooling system of your car or truck 
to deliver faster warm-ups for 
greater gas economy, and better 
heater and defroster performance. 


See your 
CHEVROLET + PONTIAC + OLDSMOBILE 
BUICK + CADILLAC + GMC 


Dealer for 


With Guardian Maintenance, you 

et a clean, efficient cooling system. 

‘ou get the needed anti-freeze to 
compensate for your climate—plus 
the anti-rust to combat corrosion. 
And you get carefree motoring for 
the winter months to come. Now 
is the time to take your GM car or 
truck to your General Motors 
Dealer for a cooling system winter 
change-over with his all-inclusive 
Guardian Maintenance. 


Guardian 
Maintenance 


BEST KIND OF CARE FOR THE BEST CARS AND TRUCKS! 


ready to go 
... reliable 


‘Take the keys to a Gale outboard, 
add a boatload full of fun. Take a 
hankering for action and a liking 
for the sun. That's living! And a 
Gale belongs because it delivers the 
most important quality any out- 
board can have—reliability. Relia- 
bility that means happy cruises, 
fishing trips and skiing parties. 
Over 200 careful quality control 
checks during assembly plus 


GALE propucts J 


DIVISION OUTBOARD MARINE CORPORATION 


Gale! 


“Tank-Testing” of every outboard 
at the factory are your guarantee 
of solid rei-ability. Gale outboard 
owners tell us they'd never go back 
to any other brand. You won't 
either, once a Gale is part of your 
family. See the new 1961 Gale 
Sovereigns and Buccaneers now at 
your dealer's (he’s in the ‘Yellow 
Pages”). Or for free brochure, write: 
Gale, Dept. 2100, Galesburg, Ill. 


Electric storti 


YY GALE OUTROARD MOTORS, PETERBOROU 


